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PRKFACE. 


TiiK present work lias been mainly prejxin'c] for tlu> use of 
students. An attempt lias been made to explain clearly 
and eonci.sely the fundamental doctrines of Deductive 
Logic. The work consists of three Parts, with an Intro 
ductkin and an Appendix. The first chapter of the. Intro 
duction treats, in the fir.st place, of the definition and 
province of Logie, and then proceeds to the special sul)J(Ka 
of the book and lays down its scope and limits. I’lie 
second chapter exjilaius the fundamental principles of 
Deductive Logic, Ihe three jiarts then treat successively 
of lerins, Proposition.s, and Deduct ! \'b Reasoning. In tlni 
cliapter on Immediate Inference, a full account is given 
of tlie generally accepted forms. 

'The method of demonstration by circles, so extensively 
employed in this work, for proving botli imimdiato and 
mediate mference.s, is not new. “The use of circle.s,'’ sfiyg 
XJeberweg, as an aid in the demonstration of the doctrine 
of Syllogism, especially in Syllogistic proper, has been 
referred by modem logicians (e,g. by Mass, J. D. Ger- 
gonne, Bachmann, and Bolazano) to Euler. But Drobish 
[and Hamilton] have rightly remarked that, according to 
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ilic teKtiniony of Lambert, Job. Chr. Laoge, in his Nucleus 
LogicAE W eAsimmm^ 1712, uses circles, and ^at Christ. 
Weise, Kector of the Gymnasium at Zittau (d. 1708), was 
probably the inventor'.” Hamilton uses circles in his 
Lectures to illustrate his demonstration of valid moods 
by canons and rules. Ueberweg fully adopts the method 
of circles in his “System of Logic and History of Logical 
Docti iues,” and proves by this method alone the various 
forms of immediate and mediate inference. 

In this work an account has been given of the Aris- 
totelian and the Scholastic methods of dolermiiting valid 
moods, so that the reader will find in it all that is usually 
given on tliis subject in manuals of Deductive Logic. 

As regards the nature of deductive inference, it is held 
that all deductiv(‘ inference is hgpothctlcalhf 'utcessary ^ — 
that is, that the conclusion must be true if the premisses 
are true. 

The cha})tcr on Probable Jh^asoning and Probability 
treats of probable} propositions and inferences. A probalde 
proposition is shown to lu-ue} its origin in a pro]>orti(mal 
proposition. Cleneral propf)sit.ions are either universal, such 
as “All A is L,” or proportional, such as “ Nine in ten 
A's are. IJ.” Universal propositions are treated of in or- 
dinary Logic; proportional propositions in Probability. 
Whore we fail to establish universal propositions, we* can- 
not draw inferences by the canons and rules of ordinary 
Logic ; but if we can establish proportional pro|)ositions, 
wo may still draw inferences in accordance with the laws 
and rules of Probability. 

The Appendix is partly siipj>lementary to the text, and 
partly supplies additional matter to the reader. 

* Ueborwey’s Logic, English Translation, p. 302. 
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A special feature of this work is the largo number of 
examples gil^en at tJie end of almost every chapter, or im- 
portant division of a chapter. Repeated practice in apply- 
ing the laws and rules of Logic to concrete exam})les is the 
most important part of the study of Logic i-egard(*(l as a 
mental training ; and it is with a view to this practice 
that so large an amount of space lias been devoted to the 
exercises. Most of tJie examples of propositions, and many 
of the examples of syllogisms, have been selected from 
well-known authors, and given exactly in tlic form in 
which they occur in tiicir writings. Some liavo been taken 
from other works on Logic, and some from llniv('r.sity and 
College Examination Pa])er3. The rest have been especially 
prepared for this woik. 

My best thanks are due to Mr A. W. Garrett-, Principal, 
Dacca College, for the very valuable help 1 have rec(ii\ (‘d 
from him in tlie preparation of tliis work. On many im- 
portant points connected both with the language and tlie 
matter of the work, I have had the advantage of his help. 
My thanks arc also due to Mr Jagad Bandhu Lalia, Head 
Master, Dacca Normal School, and Mrlhijoni Kant Gliose, 
Assistant Master, Dacca Collegiate School, who have kindly 
revised the proofs, and assi.stcd me with their sugge.stion.s. 


Dacca Ccu^lece, 

HeiJtember, 1SS3. 



PREFACE TO THE SECOND EDITION. 

This edition has been carefully revised; aii(^ alterations # 
and additions have been made wherever they appeared 
desirable. The chapter on “The Theory of Predication 
and the Import of Propositions” has been, in part, re- 
written. The chapter on “ The Various Kinds of Terms ” 
has been subjected to a careful revision. Appendix E, 
“The Nature and Province of Objective Logic,” as well as 
some foot-notes and references have been added. I ought 
to add that some of these alterations and additions are due 
to the criticism of my reviewers, to some of whom I have 
referred in the body of the Work. 

Dacca College, 

JSovemher 29, 1B85. 

PREFACE TO THE FOURTH EDITION. 

In this fourth edition alterations have been made and 
new matter has been introduced, wherever they appeared 
desirable. The section on the Dilemma has been re- 
written and Appendix G, “Note on Obversion and Contra- 
position,” which may be regarded as a necessary supple- 
ment to the Chapter on Immediate Inference, has I,>een 
added. I have to thank many teachers for valuable sug 
gestions and criticisms which I have received from them ; 
and to one of them I am also indebted for the Index which 
appears for the first time in the present edition. 

PjiEBiDBNCTr College, Calcutta, 

January, 1890. 
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INTRODUCTION. 


CHAPTKll I. 

The Definition, Province, and Parts of Logic. 

§ 1. Looio may be defined as the science of the regulative 
principles of thought, that is, the science of the axioms and laws 
to which thought must confom in order that it may bo valid. 
The word science rneiins cohei’ont or systematized knowledge os 
distinguished from unconnected or detached kuowlcdga Thus 
Algebra is a science, or a consistent body of knowledge of num- 
ber, that is, of numbers and their relations ; Geometry is a science, 
or a system of knowledge of space, that is, of the modes of space 
and their properties ; I’liysics is a science of the general pro[)cr- 
ties of matter ; while a rcgi.ster of births and deatlis, or of the 
observatioiLs of atmospheric temperature and pros.surc, is not a 
science, but a mere collection of unconnected knowledge of indi- 
vidual subjects and particular facts. The word prim/de means 
a general truth as distinguished from a particular one; the 
former holds good universally in all cos&s, while the latter is 
true in a single case, or in a few cases only. A principle may be 
self-evident like the axioms of Geometry, or proved by observa- 
tion and generalization like the law of gravitation. The word 
regulcUive means that the principles constitute, determine or 
underlie all thought, that is, no thought can, projjerly 8f>eaking, 
be called thought unless it conforms to them ; or, in other words, 
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no thought is valid unless it is conducted in accordance with 
them. The word thouylU is used in, at least, threefsenses. In 
the widest sense it means any mental state or phenomenon, 
whether of knowing, feeling, or willing. In a narrows sense it 
means an act or product of knowledge, wdiether of t^erception, 
memory, inference, imagination, &c. As used in logic, thought 
means sometimes the proces^^, and s(»nietiines the product of 
comparison : in the former sense it stands for conception, or 
judgment, or reasoning ; and in the latter sense, it is a concept, 
or a judgment, or a re;isoning. Logic treats of these processes 
and products, and lays down the law's and rules to which they 
must conform in order that they may be valid. 

A concept is the product of the comparison of two or more 
individual things and may be viewed subjectively or objectively. 
Regarded subjectively, that is, as something existing in the mind, 
it is an idea or notion corresiK)nding to an attribute or collection 
of attribut(is possessed in common by a number of individual 
things. For example, the concept ‘man ’ is an idoii c()rres])onding 
to those attributes in which all individual men agree. Sup})ose 
that those attributes are ‘animality’ and ‘rationality,’ then the 
concept ‘ man ’ is the idea or notion con’espouding to these two 
attributes. Similarly, the concept ‘ triangle ’ is the ide.a or notion 
corresponding to the attribute of ‘ being bounded by throe lines,’ 
possessed in common by all triangles ; the concoi)t ‘horse’ is the 
idea or notion corresponding to the collection of attributes in 
which all horses agree ; the concept ‘ animal ’ is the idea or notion 
corresponding to the attribute or attributes possessed in common 
by all animals; the concept ‘metal’ is the notion corresponding 
to the collection of attributes which is found in all metals. 

A judgment is the product of the comparison ol tw'o concepts 
and may be considered subjectively or objectively. Regarded 
subjectively, that is, as an act of the mind, it is a recognition of a 
certain relation (agreement or disagreement, according to some 
logicians) between two notions or concepts. In the judgment 
‘ man is mortal,’ for example, there are two concepts, ‘ man ’ and 
* mortal,’ and there is a recognition of a certain relation (agree 
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ment) between them. In tlie judgment ‘no mao is pertVsct,’ 
there are concejiitH, * man ’ and ‘ |.>erfcct/ and a recognition of 
a certain relation (disiigrccinent) between them. Similarly, in 
the judgiiieiits ‘all rnetids are olomentH,’ ‘all sensations are feel- 
ings,’ ‘all material bodies ai’e e.xteiided,' ‘matter graviUites/ 
there are two conce[>ts, and a recognition of a cei*tain relation 
between tlieui. 

It i.s evident that our detinition of concept or of judgment 
does not incliido any concepts or judgments that are intuitive, or 
as they are called d pnori^ that i.s, not the re.sult of experience, 
but due to tlie very nature, constitution, or original forms of the 
mind. Logic, as defined above, <l<)e.s not inquire into the truth 
or falsity of these d priori concepts and judgniont.s, the existence 
of which is aflirmed by some and denied by ot hers. It doe-s not 
lay down the conditions to w’hich thc^e must conform in (U’dor 
that they may be true. It treats of the principles and coiidiiioi>.s 
to which those concopts and judgfnenis which are products of 
comparison must conform in order tliat they may be free fnmi 
error and self-contradicti<»n. 

A rc.asoning is the act of the mind by which it pnsse.s from 
one or more judgments to another contiincd in or warranted by 
them. It is the recognition of a certain relation betw^een two or 
more judgments. In the sirai>le8t form of reasoning, that is, in 
immediate inference, a judgment is inl'crred from another judg- 
ment, while in the most coini^lex form, in induction, for iiisUuico, 
a judgment is the result of tlio comi»ari.son of a number of judg- 
ments. In the inference “All men are mortal, therefore no man 
is immortal,” wo have an example of the former. In the 
inference “John is dead, James is dead, ail men of past ages 
have died; therefore, all men now living will die, or all men are 
mortal,” we have an example of the latter. In another form of 
reasoning called Syllogistic, a judgment is the result of the com- 
parison of two judgments ; that is, a relation laitw'cen two con- 
cepts is established by comparing each with a third. In the reason- 
ing “All men are fallible, philosophers are men; therefore philo- 
sophers arc fallible,” there are the three concepts, ‘i)hilo8ophcra,’ 
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‘man,^ and ‘fallible,’ and a relation between the first and the 
last is established by means of the second. In thecfirst judg- 
ment, there is the recognition of a relation between the two 
concepts ‘man’ and ‘fallible.’ In the second, between ‘philoso- 
phers’ and ‘man.’ In the third between ‘philosophers’ and 
‘fallible,’ as the result of a comparison of the first two judg- 
ments. 

§ 2. Regarded objectively, that is, as something existing in 
things or objects, a concept is an attribute or a collection of 
attributes in which a number of individual things or objects 
agi*eeh Eor example, the concept ‘man’ viewed objectively, 

* With reference to this passapje, Mr Keynes, reviewing this work in 
Mind for October, 1884, has remarked that it “involves a confusion 
of phraseology if nothing more,” and that ‘‘it is calculntod to suggest 
to the student a metaphysical doctrine which it is hardly probable 
that the author himself holds.” There is, I maintain, no confusion 
of phraseology} but there is a change in the meaning of tlic word 
concept necessitated by a change in the meaning of the term Logic. 
If Logic is an objective science “formulating the most general laws of 
correlation among existences considered as objective,” and if the 
term concept is to be retained in that science, a concept must he some- 
thing existing in things or objects. The concept, like the soience itself, 
must he objective; and what is an objective concept » I hold that it 
must he an attribute or collection of attributes in which a number of 
individual tilings agree. Nor is the change in the meaning of tlie word 
concept so great as 1 have admitted. Mansel, for instance, defines a 
concept “ as a collection of attributes united by a sign, and represent- 
ing a possible object of intuition.” The second charge brought against 
the passage is that “it is calculated to suggest to the student a meta- 
physical doctrine which it is hardly probable that the writer himself 
holds.” I suppose that the metaphysical doctrine here alluded to is 
the Hegelian doctrine of the Identity of Thought and Being or of 
Logic and Metaphysics. If this doctrine is suggested by that passage, 
this is not due to any accident but to groat correspondence or re- 
semblance between the. Logie of Hegel and the Objective Logic of 
English Iiogioiana. See Appendix E, *' The Nature and Province of 
Objective Logic ” 
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that is, as something existing in men, is the aggregate of at- 
tributes iif which all individual men ngroa Similarly, the con- 
cept ‘triangle’ is objectively the attribute of ‘being bounded by 
three lines’; the concept ‘flower’ the atti’ibute or collection of 
attributes in which all individual flowers agrea Thus every 
concept is ohjectivdy an attribute or a collection of attributes, 
and subjectively an idaa or notion corresi>onding to that attribute 
or collection of attribiitas. 

A judgment, regarded objectively, is, according to some 
writers, a relation betwetm two attributes ; according to others, 
a relation between two things; and acc«)rding to others again, 
a relation l)etwoen a thing and an attribute. For example, the 
judgment ‘all men are mortal,’ objectively regarded, has been 
varioiLsly considered as a relation Ijetween tlio attribute ‘mor- 
tality’ and the collfxjtion of attributes ‘humanity,* between the 
two groups of tilings ‘all men’ and ‘mortal,’ and between 
the group of things ‘all men’ and the attribute ‘mortality’; 
that is, in that judgment the attribute ‘mortality’ coexists with 
the attribute ‘humanity,’ or, the group of things called ‘mortal* 
includes the gi’oup of things called ‘man,’ or, the attribute 
‘mortality* belongs to the group of things called ‘man.’ The 
judgment ‘all metals are elements’ is a relation existing between 
two collections of attributes, namely, those of ‘metal’ and of 
‘element,’ or between two groups of things, namely, ‘metals’ and 
‘elements.’ Similarly, every judgment, objectively regarded, Is 
a cei-tain relation between things and attributes. 

A reasoning, objectively regarded, is the inference of a rela- 
tion between two things or attributes from one or more given 
relations of things and attributes. For example, in the reason- 
ing “All men are mortal, kings are men; therefore, kings are 
mortal,” a relation between ‘kings* and ‘mortal* is inferred iiom 
two given relations between things, namely, (1) a relation 
between ‘men’ and ‘mortal’ expressed in the flint judgment, and 
(2) a relation between ‘kings’ and ‘men’ expreesed in the second 
judgment Similarly, in all reasonings, objectively regarded, a 
relation universal or particular between two things or attributes 
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or between a thing and an attribute is inferred from one or more 
given relations of things and attributes. * 

From this direct and close connexion between thought, and 
attribiitt;s and things, or, between concepts, judgments, rea- 
Bonings, on the one hand, and attributes, relations of attributes 
and things, and inferences, on the other, Logic may be regarded 
(from the objective point of view) as the science of the most 
universal relations and corrolations of things and attributes, 
that is, the science of the 2Jrincii)les and laws to which we 
must conform in order that a relation established by comparison 
of things and attributes, or inferred from one or more given 
relations between them, may be true. 

§ 3. A concept is ex2)re.sscd in language by a single word, 
or a combination of words, called a term or name. For exain]_>le, 
the concept ‘man,’ or, the aggregate of attributes in w'hich all 
men agree as well as the idea or notion corresponding to it, is 
signified or ex[>ressed by the word man. The conce2)ts ‘metal,’ 
‘flower,’ ‘animal,’ ‘horse,’ that is, both the aggregates of attri- 
butes and the ideas corresponding to them, are expressed by 
those words, respectively. Similarly, the combinations of words 
‘good man,’ ‘elementary substance,’ ‘red flower,’ ‘round table,’ 
are names or symbols for certain concci)ts. 

A judgment is exi)resscd in language in the form of a sentence, 
called a ])roposition. For exam})le, the judgment explained above 
as ex^n'cssing a relation between the two conce2)ts ‘man’ and ‘mor- 
tal’ is exi)ressed in the sentence ‘man is mortal.’ A refusoning is 
expressed in language in a series of connected sentences called, an 
argument. The reasoning explained above as establishing a rela- 
tion between the two concepts ‘philosopher’ and ‘fallible’ by 
means of a third concept ‘man’ is expressed in the argument 
“All men are fallible, philosophers are men ; therefore, philo- 
sophers are fallible.” 

From the direct and close connexion between thought and 
language, l>etween concepts, judgments and re^isonings on the 
one hand, and words and sentences, or names, propositions and 
arg«!fnent» on the other, Logic has been regarded as conversant 
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about language, as the science of the use of names, propositions, 
and argun^nts, that is, the science of the principles and rules to 
which we must conform in order that wo may be right and free 
from fallacy and self-contradiction in the use of names, projK)- 
sitions, and arguments. 

Logic has been thus de fine d from three distinct points of 
view. The”tot deiinition we have given above is from the 
psychological or subjective point of view, the second from the 
objective point of view, and the third or last from the linguistic 
point of view. Thase definitions reveal also the relations of 
Logic to the other sciences according as it is regarded from one 
or other. of these three stand-i>oints. The first places it among 
the mental sciences, and makes it dependent upon the psychology 
of cognition. The second places it among the objective sciences, 
and makes it the most general of all sciences, treating of those 
principles and law.s which are equally true of all phenomena and 
things, both mental and material. The third places it among 
the linguistic or philological sciences, and makes it dependent 
ujKin grammar and language generally. On the first view, Ixigio 
treats of the proce.s.sc.s and products of conception, judgment, 
and reasoning. On the second, it treats of things in their 
universal u.s(>ects and relations, that is, of the most general 
a.s[)ects of things, of their fundamental relations, and of relations 
lietween relations ; on the third, it treats of language, that is, of 
the U.SO of names, propo.sit.ions and arguments, or rather of words 
and sentences. 

§ 4. Most logicians have adopted one or other of these views 
to the exclusion of the other two. A philosopher of mind will 
naturally adopt the first view and its appropriate phraseology. 
A scientific man will adopt the second and its approjiriate 
phraseology ; while a practical man, with a knowledge of 
mental pklosophy as well as of physical science, will try to 
combine the first or the third with the second. He will adopt 
the phraseology of either of the former, but constantly refer to 
the second for its real meaning, signification, or import Tlie 
third view cannot really bo held by itself, and though Wljjtely 
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seems to have maintained it from what he says in many parts 
of his nevertheless what he really m^nt is, that 

Logic does not treat of reasoning apart firom, but only as ex- 
pressed in, language. **If any process of reasoning,” says he, 
“can take place in the mind without any emi)loyment of lan- 
guage, orally or mentally, such a process does not come within 
the province of the science here treated of 2 .” Whately really 
adopted the subject-matter of the first view, and only the 
phraseology of the third. This is also evident from his defi- 
nition of Logic ‘as the science and also as the art of reasoning.’ 

§ 6. Hamilton adopts the first view, and defines Logic as 
“ the science of the laws of thought as thought, or the ^science of 
the formal laws of thought, or the science of the laws of the form 
of thought 3," that is, as the science of those universal laws or 
principles to which thought must conform in order that its pro- 
ducts, m., concepts, judgments, and reasonings, may be valid. 
Hamilton uses the word valid to mean free from inconsistency 
or self-contradiction, and by laws of thought he means only the 
fundamental principles of consistency, that is (1) the Principle 
of Identity, (2) the Principle of Contradiction, and (3) the Prin- 
ciple of Excluded Middle. The first moans that A is A, that a 
thing is what it is, that while *A’ is ‘A,’ it cannot be anything 
else. The second means that A cannot bo both B and not-B, at 
the same time, in the same place, and in the same respect. If 
the proposition ‘A’ is ‘B' be true, then the proposition “A is 

^ writes, for example; — **Logio is entirely conversant 

about language.” Again, “ It (Logic) is, therefore (when regarded as 
an art), the art of employing language properly for the purpose of 
reasoning and of distinguishing what is properly and truly an argu- 
ment from spurious imitations of it.” — Elementg^ 9th Edition, p. 37. 

* Whately *8 Element«, 9th Edition, p. 87. 

* Lecturest Vol. in. pp, 26, 26. See also pp. 4, 17, 24. On p. 24 
Hamilton defines Logic as ‘the science of the necessaiy forms of 
thought,* and afterwards developes this definition into the expression 
given in the text. By ^thought as thought* Hamilton means ‘the 
form of thou^t to the exclusion of the matter* (p. 16). 
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not-B” cannot be true. If a thing be red^ it cannot at the sam^ 
time be not-^ed. It may lose redness afterwards, or, it may not 
be red in aU its parts ; but if any part of it be red, that same 
part cannot be mi-red at the same tima The third means that 
one or other of two contradictory terms must be true of one and 
the same thing, the middle or the mean between them being 
excluded. ‘A is either B or not-B’. Here ‘ B’ and * not-B’ are 
two contradictory terms, and A must l>e one or other of the two. 
It cannot be neither. ‘This thing is either red or not- red*; this 
proposition means that the thing must be one or the other, ‘red’ 
or‘not-red’ — e. if not ‘not- red’ then ‘rod’; and if not ‘red,’ 
then ‘not-red.’ It cannot be anything else than either ‘red’ 
or‘not-red.’ The two concepts, ‘red’ and ‘not- red’ cover the 
whole sphere of thought and existence ; and every possible as 
well os real object must be one or the other. It is evident that 
the concept ‘not-rod’ is so indefinite, that it, in fiict, includes 
every thing real or imaginary except ‘red’. 

According to Hamilton, if a thought does not violate any of 
the above three laws oftlioiight, then it is valid; and the science 
of Logic is entirely conversant about the forms or the uniform 
and constant modes of thinking in conformity to those laws, to 
the entire exclusion of the matter of thought. He does not 
retpiire that the products of thought must agree with actual 
realities ; the only condition which they must fulfil, according 
to him, is that they must be free from self contradiction or 
inconsistency. 

§ 6. In his Examinaiion of Hamiltoth's Philosophy^ 
adopts the first view with the qualification that the produem^r 
thought must not only be fonnally valid, but true or objectiv^y 
real He defines Logic as “ the art of thinking, which means of 
correct thinking, and the science of the conditions of correct 
thinking,” that is, “ the science of the conditions on which right 
concepts, judgments, and reasonings depend.” 

The products of thought^ according to Mill, should be not 
only free from inconsistency or aelf-oontradiotion, t, vedid in 
Hamilton’s sense, but must also be frite, t.«., ‘agree with the 
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reality of tilings.’ A concept ‘ must be a concept of something 
real, and must agree with the real fact which it efdeavours to 
represent, that is, the collection of attributes composing the 
concept must really exist in the objects marked by the class- 
name.’ A judgment must be a true judgment, that is, the 
objects judged of ‘ must really possess the attributes predicated 
of them.’ A reasoning ‘ must conduct to a true conclusion h’ 

In the work referred to Mill thus really adopts the subject- 
matter of the second view, and only the phraseology of the first. 
Tlio qualification introduced by him into the first view as noticed 
above has really the effect of changing it into the second 2 . 

In his System of Logic Mill adopts the phraseology of the 
third view, but always refers to the second for the re^ll import or 
niciining of his names, propositions, and arguments. He, in fiict, 
holds the second view, and takes the subject-matter of Logic to 
be what it is according to that view, though in his treatment of 
the science he freely uses the phraseology of the third 

§ 7. Herbert Syencer adopts the second view, and defines 
Logic as the science which M formulates the most general laws of 
correlation among existences considered as objective,” as the 
science which “contemplates in its propositions certain con- 
nexions predicated, which are necessarily involved with certain 
other connexions given ; regarding all these connexions as ex- 
isting in the Non ego — not it may be, under the form in which 
we know them, but in some form^” 

§ 8. We shall not confine ourselves to any of these views. 
iBut regarding Logic as primarily or immediately concerned with 
thought, and, secondarily, or as a means to an end, with language 
in which thought is expressed, and ultimately with attributes 
and things, mental or material, re<al or imaginary, the object- 
matter of all thought, we shall freely adopt the phraseology of 
any or all of them, whenever this seems desirable for purposes of 
explanation and illustration. 

^ Mill’s JExafnination of Hamilton's Philosophy ^ 4th ed. pp. 5(54, 4 70. 
** See Appendix E. 

* Spmiser’s Principles of Psychology, 2nd ed, Vol. ii. p. 87. 
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§ 9. The relation of Logic to tho other sciences is shown in 
the following tabular views : — 


Mathematics. 


Material Sciences. 
Physics. 
Chemistry. 
Geology. 
Botany. 
Zoology. 


Mental Sciences. 
Psychology. 
Logic. 
Aesthetics. 
Ethics. 
Religion. 


Anthropology. 


Logic. 

MaLhoiitatic.s. 

Physics. 

Chemistry. 

Geology. 


Psychology , . 
Sociology. 


( Botany. 

[ Zoology. 

( Logic. 
Aesthetics. 
Ethics. 
Religion. 


In the iirst table the mental and the material scienccH are 
placed in two separate series, and Ixjgic and Mathematics are 
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pkced above both, aa their principles are equally applicable to 
the sciences in the two series* Logic is placed ibove Mathe- * 
matics, as it is the most general and abstract of all sciences, as 
its principles are applicable to Mathematics as well as to the 
other sciences. In the second table the same relation is shown 
by placing Logic at the top, and Mathematics next to it. The 
other sciences are arranged in order of generality, the one lying 
above being more general than the one lying below. Thus 
Mathematics is placed above Physics as mathematical principles 
are applicable to physical phenomena ; Physics above Chemistry 
as physical laws are applicable to chemical phenomena, and so 
forth. In both the tables. Logic is also placed under Psychology 
as it treats of the mental processes of conception, judgment and 
reasoning and of their products, and lays down the laws to 
which they must conform in order that they may be valid. 

§ 10. The end of Logic as defined here is the attainment of 
truth so far as truth can be obtained by thinking, tliat is, by the 
processes of naming, definition, classification, generalization, 
inference, &c., employed upon the data, or materials, supplied by 
direct observation, experiment, perception, or intuition. Some 
logicians (Ueberweg, for example) have indeed made aJl truth 
the end of Logic, and defined it as “ the science of the regulative 
principles of human knowledge^,” that is, of all knowledge both 
intuitive and inferential, immediate and mediate. But, following 
the British Logicians in general, I have defined Logic so as to 
exclude intuitive truth from its scope and province. According 
to Ueberweg, perception and t^ei'cepts are as much a part of 
Logic as conception, judgment, and reasoning, while all British 
Logicians, whatever their differences may be on other points, 
agree m excluding intuition and intuitive truth from the juris- 
diction of Logics 

Truth is the agreement of thought with its object, and is said 
to be either formal or real. It is real when the object of thought 
actually ^sts, — is something either material or mental. It is 

* Usliilweg’s LojCrie, English Translation, p. 1. 

* See Ueberweg’s Logic^ pp. 1, 17, 77, 78 ; and Mill’s Logics Vol. i. 

pp, 5, 0, 8. 
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formal when the object, whether actually existing or not, is 
simply free %om any self-contradiction. The latter is the end of 
what is called Formal Logic, and the former of what is called 
Material Logic. 

In Formal Logic, the concepts, judgments, and reasonings 
need not be really true. It is sufficient if they conform to the 
fundamental principles of consistency or laws of tliought, as they 
are called, and be free from any inner contradiction or incon- 
sistency. In j Matoiial Logic, also called by Mi ll the L»gjo_ol 
Truth, they must be true or right, and correspond toTEe r^ities 
actually existing ; they must be valid not only formally, but also 
really ; they must be free not only from any self-contradiction, 
but also from any inconsistency with reality, tliat is, a concept 
must be an attribute or a collection of attributes actually exist- 
ing in things, a judgment, a relation between two true concepts, 
and a reixsoning must lead to a conclusion that agrees with fact. 

The end of Material Logic is thus the attainment of truth in 
the stricter and proper sense, that is, of real truth, while the end 
of Formal Logic is merely consistency or freedom 1‘rom self- 
contradiction. 

Formal Logic is (dten calleinPure Logic, an d also tho L lilliC-pf 
Consistency, liaunltonli detin itiou of Logic, ivi given alH)ve, is 
a dchuition of Formal Logic, while Mill’s and fepcncers arc deft- 
nitiou.s of Material Logic. In the latter we are concerned with 
terms, propositions, and argumiaits that have rel<>)‘ence to actual 
existences, while in the former we are concerned not with what 
is actual, but with what is possible, not with what is rcsal in 
Nature, but with what may be realized in Thought. Formal 
Ijogic includes in its sphere all jKKSsible notion.s, judgments, and 
reasonings, or all jKJssible attributes, and their relations, and 
d(^ not confine itself to what is actual or iml in Nature. 

The definition which wo have given at the l>eginning of this 
chapter is that of Formal or of Material Logic according as the 
woi\i valid is taken to mean mere conformity to the principles of 
consistency, or agreement with reality, that is, according as it 
means merely formally valid or really valid aaid trvs. If the 
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products of comparison, namely, concepts, judgments, and rea- 
sonings, are required to agree with the actually enisting things 
and phenomena, then our definition becomes the definition of 
Material Logic. If, on the contrary, they are required simply to 
be free from self-contradiction, then our definition becomes the 
definition of Formal Logic. 

§ 11. Logic is usually regarded as consisting of three parts, — 
the first part treating of the process and products of conception ; 
the second, of judgment; and the third, of reasoning or inference. 
To these three parts may be added a fourth, namely, Method, 
treating of the arrangoinent or disj^osing of a series of reasonings 
in an es.say or discourse. Method has been defined as “ the art 
of disposing well a series of many thoughts, either for discovering 
truth when we are ignorant of it, or for proving it to others when 
it is already known.” “Thus there are two kinds of Method, 
one for discovering truth, which is called analysis, or the method 
of resolution, and which may also be termed the method of 
invention ; and the other for explaining it to others when we 
have found it, which is called syntljcsis, or the method of compo- 
sition, and which may be also called the method of doctrine h” 
“Without stepping,” says Professor Robertson, “beyond the 
bounds of Logic conceived as a formal doctrine, a fourth depart- 
ment under the name of method or disposing may be added to 
the three departments regularly assigned — conceiving (simple 
apprehension), judging, reasoning ; and this would consider how 
rcfwonings, when employed continuously upon any matter what- 
ever, should bo set forth to produce their combined eficct upon 
the mind. The question is formal, being one of mere exposition, 
and concerns the teacher in relation to the learner. How should 
results, attained by continuous reasoning, be set before the mind 
of a learner I Upon a line representing the course by which they 
were actually wrought out, or always in the fixed order of follow- 
ing from express principles to which preliminary assent is 
required? If the latter, all teaching becomes synthetic, and 


' Professor Baynes’ Fort Royal Loyic, pp. 308 — 9. 
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follows a progressive route from principles to conclusionsy even 
when discc^ery (supposing discovery foregone) was made by 
analysis or regi'ession to principles, of which expository method 
no better illustration could be given than the practice of Euclid 
in the demonstration of his ^ Elements.^ On the other hand, it 
may be said that the line of discovery is itself the line upon 
which the tmth about any question c’an best be expounded or 
understood for the siime reason that was found successful in 
discovery, namely, that the mind (now of the le^irnor) has before 
it something quite detinite and specific to start from ; upon 
which view, the method of exposition should bo analytic or 
regres.sive to principles, at least wherever the discovery took 
that rout^. The blending of both methods, when possible, is 
doubtless most cfiective ; otherwise it depends upon circum 
stances — chictly the character of the lerruer, but also the nature 
of the sul)ject in respect of complexity, which should ho pm- 
ferred, — when one alone is followed*.’* 

§ 12. By s(unc logicians l^oductive Logic is rogaixlod as 
identical with Formal Logic ; by others iis a part of Material 
Logic. According to all, it does not directly concern itself with 
the re;il truth or falsity of its <lata, but with their formal correct- 
n«;ss or freedom from inconsistency, and with the legitimacy of 
the results from them. In this work it is proposed to treat of 
the following subjects; — The fundamental j>ririeiple8; the name, 
the concept, the term and its divisions; denotation, connotation, 
extension, comprehension; the projwsition, the judgment, and 
their divisions; the predicables; the theory of predic;ation and 
the import of propositions; definition, division; inference, rea- 
soning and their divisions ; immediate inference and its divisions ; 
the syllogism, its divisions, its canons, its rules, its figures, its 
moods, its fimction and value ; reduction ; fallacies ; probable 
reasoning and probability. 

* Encyclopccdia Jiritaunica, 9tfi edition, Vol. i. p. 707. 
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CHAPTER IT. 


The Fundamental Principles of Deductive Logic. 

§ 1. There is great difference of opinion among logicians as 
to the nature, number, name, origin, and place in a Treatise on 
Logic, of what we have here called the fundamental principles of 
Deductive Logic. They may be stated as follows 

(1) “A is A.” “A thing is what it is.” “Every thing is 
equal to itself.” “Every thing is what it is.” This is called 
the Ihnnciple or Axiom of Identity. It really means that the 
data, with which we shirt in Deductive Logic, mast remain un- 
altered ; that, by them we must abide in all our deductions and 
reasonings. If we have granted or assumed that a cerhiin thing 
possesscvs a certain attribute, we must always admit that; if we 
have used a term in a certain meaning, we must always use it 
in that meaning, or give notice when any change is made. In 
Deductive Logic things and their attributes, or thoughts, are 
Bupix>sed to be unalterably fixed; and the same thing must 
always be regarded as possessed of the same attributes. In 
nature, no doubt, a thing may change and have attributes 
which it did not originally possess; but Deductive Logic takes 
no cognizance of such changes. It assumes, on the contrary, 
that all things and their relations are as absolutely fixed and 
permanent as are the properties and relations of Geometrical 
Figures. And the principle or axiom of identity expresses this 
unalterable or absolutely fixed nature of things, postulated in 
Deductive Logic, by stating that “Every thing is what it is,” 
Umt is, it caimot change and bo other than what it is, nor cau 
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it lose any of its proi>erties or attributes. In other words, the 
eleiiieut of^imo or change has no phice in Deii active Logic. 

§ 2. (2) “A cannot be both B and not-B.” “The same 

thin^ cannot be both B and not-B.” “This paper auiuot be 
lx)th white and not-white." Tins is called the Principle or 
Axiom of Contradiction. It nicjins that two contradictory terms 
B and not-B cannot both be true, at the .saiao time, of one and 
the same individual thing A. If tlic term B l)e true of the in* 
divitlual tiling A, then the term not-B cannot, at tlie same time, 
be true of it; or if tlie term not-B be true of it, tlicn B cannot, 
at the same time, Ije true of it. In otlior wonls, two contra- 
dictory projHxsitions cannot lioth 1x3 true; taking A to mean an 
individual thing, one and the same thing, and using B in the 
same sense in both, the two propositions *A is B’ and ‘A is 
not-lP are contradictory, and cannot hotli 1x3 true : if one l»e 
true, the other must Ixj false; that i.s, if ‘A is B' bo tme, then 
‘A is uot-B’ must 1x3 false; and if ‘A i.s not- TP 1x3 trxie, then ‘A 
is B' must l>c false. l''or c.xample, a leiif cannot, at the same 
time, 1x3 ‘green’ and ‘not-gi-een’ ; if it is ‘green,’ it cannot, at 
the .same time, he ‘not- green’ (see p. 10); a piece of gold cannot, 
at the .sam(3 tinjc, be ‘yellow’ and ‘not-yellow’ ; if it is ‘yellow,’ 
it cannot, at tlic s/tme time, be ‘not-yellow’; a sample of water 
cannot, at the sanu- time, bo ‘liquid’ aud ‘not-li<juid,’ ‘cold’ and 
‘not-cold,’ ‘hot’ and ‘not-hot’; if it Inis one quality, it cannot, 
at the s.‘ime time, have tlu3 contradictory qu/ility; ‘cold’ aud 
‘uot-cold,’ ‘liquid’ and ‘not-li(|uid’ are contradictory qualities, 
and cannot be possrsKoil, at the same time, liy the wuiio thing. 
Similarly, a thing uimiot at the Siinic time be ‘mortal’ and ‘not- 
mortal,’ ‘ext* jrh^d ’ and ‘ iiot-extendcMl,’ ‘organixesd’ and *not- 
organized,’ ‘existent’ and ‘not-existent,’ ‘good’ and ‘not-gixxi’; 
if it has one of thf3se contradictory attributes, it cannot, at the 
831100 time, have the other. 

§ 3. (3) ‘*A is either B or not-B.” “The twime thing is 

either B or not-B.” “Tiiis imper is either white or not-white,” 
This is called the Principle or Axiom of Excluded Middle. It 
means that two coutiadictory terms, B and uot-B, cannot both 

R. 2 
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be false, at the same time, of one and the same individual thing. 
If the term B be not true of the individual t’ling 11, then the 
term not-B must be true of it ; if the term not-B be not true of 
it, then B must be true of it. In other words, two contradictory 
propositions cannot both be false; taking A as Ijefore to ftefin 
one and the same individual thing, and using the term B in the 
same sense in both, the two propositions ‘A is B’ and ‘A is 
not-B’ are contradictory and cannot both be false; if one 
be false, the other must be true ; that is, if the proposition 
‘A is B’ be false, then the proposition ‘A is not-B’ must be 
true, and if ‘A is not-B’ be false, then ‘A is B’ must be trua 
For example, the two propositions, ‘a leaf is green,’ aijd ‘a leaf 
is not-green,’ cannot both be false; a leaf is either ‘green’ or 
‘not-green’: if the term ‘green’ bo not true of a leaf, then its 
contradictory ‘not-green ’ must be true of it; that is, two con- 
tradictory terms cannot both be false of one and the same 
thing. Similarly, ‘yellow’ and ‘not-yellow,’ ‘liquid’ and ‘not- 
licjuid,’ ‘good and not-good’ cannot both be false of one and the 
same thing, such as a piece -of gold, a sample of w ater, or any 
other individual thing: if one of them be false of any one of 
these things, then the other must be tme of it. In other words, 
of the two contradictory propositions “a leaf is green” and “a 
loaf is not-green,” both cannot be false; if one be false, the other 
must be true; similarly, of the contradictory ])roiK)sitions “this 
sample of w^ator is “cold,” and “this sample of water is not-cold,” 
“this piece of gold is yellow,” and “this piece of gold is not- 
yellow,” “this piece of chalk is solid,” and “this piece of chalk 
is not-solid,” both cannot be false: if one be false, the other 
must be true. 

According to the Principle of Contradiction, two contra- 
dictory propositions cannot both be true, that is, one must be 
false ; and, according to the Principle of Excluded Middle, both 
of them cannot be false, that is, one must be true. Of the two 
contradictory propositions, ‘A is B’ and ‘A is not-B’ (taking A 
to mean an individual thing, and using A and B in the same 
sense in both), one must be false according to the former, and 
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one must be true according to the latter; that is, if the propo- 
sition ‘A 31 B’ be true, then the proposition ‘A is not-B' must 
be false; if ‘A is not-B* be true, then ‘A is B’ must be false; 
and if the proposition ‘A is B’ bo false, then ‘A is not-B’ must 
be true; if *A is iiot-B’ be false, then ‘A is B’ must bo tma 
According to the two principles, therefore, the truth of one con- 
tradictory proposition implies the falsity of the other, and the 
falsity of one implies the truth of the other ; that is, of two con- 
tradictory proiHjsitions one must be true by the Principle of 
Excluded Middle, and the other must bo false by the Principle 
of Contradiction. 

We have taken above A to mean an individual thing, one and 
the same thing ; and, in that case, two contrmiictory terms B 
and not-B cannot both bo either true or false of \ ; or, in other 
words, the two propositions ‘A is B’ and ‘A is not-B’ are con- 
tradictory, and cannot both be either true or falsa But if A 
signifies a chiss of things, that is, if A bo a general term or a 
name for each individual of a number of things, then the two 
contnwlictory terms B and not-B might both l)e true or false of 
A. might be true of some individiuds and false of others, all 
belonging to ‘ A,’ so that the two proi»osition8 ‘ A is B ' and ‘ A ia 
not-B ’ would both be false in one sense, and true in another — 
false if * A ’ is taken universally, that is, if A stands for all the 
individuals of the class, and true if ‘ A ’ is taken partially, that is, 
if A stiinds for a part, or at least one individmd, of the class. 
Lot us take, for example, the common name ‘ man ’ and the two 
oontnidictory terms ‘wise’ and ‘not- wise.’ Now, man as a class 
is not either ‘wise’ or ‘not- wise’; in other words, the two pro- 
positions ‘man is wise’ and ‘man is not- wise’ are bt»th false, if 
the term ‘wan’ be taken universally to denote all men, while 
they are both true if the term ‘man’ be taken partially to denote 
some men or at least one man. H^oe two contradictory terms 
may be both false of a class ; that is, the two propositions ‘ A is 
B ’ and ‘ A is not-B ’ may be both false, if ‘ A ’ be a general term 
or co mm on name. In other words, the two contradictory pro- 
positions are then not ‘ A is B’ and ‘A is not-B,’ but ‘all A is B/ 

2—2 
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and ‘some A is not B’; and of these, both can be neither true 
(Law of Contradiction), nor false (Law of Excluded JSlfddle) ; one 
must be false, and the other true. If all the things belonging 
to the class A are, however, individually considered, that is, if 
‘A’ bo taken as standing, at the same time, for a single in- 
dividual only, then, of that individual, either ‘B’ or ‘not-B’ must 
bo true. Thus ‘wise’ or ‘not- wise’ must be true of a single 
individual man, that is, of every man considered as an individual 
thing, one or other of these two contradictory terms must be 
true, though, on the whole, some individuals may belong to the 
class of v.'ise, and others to tho class of iiot-wise. 

§ 4. (4) The next principle that we shall give here is a i>os- 
tulato of Logic. It is thus stoted by Hamilton: — “The only 
p(xstulato of Logic which requires an articulate enouncement is 
the demand, that before dealing with a judgment or reasoning 
expressed in language, the import of its terms should be fully 
understood ; in other words, Logic postulates to bo allowed to 
state explicitly in language all that is iirqdicitly contained in the 
thought^:” that is, given a lorm, proposition, or argument, the 
thought expressed by it, or its iiuvining and import may .be stated 
in any other form of words, which ex])resses the same thing. 
Thus, in describing the logical characters of a term or of a pro- 
position, it is allowable to make any verbal changes wo like, in 
order to reduce it to the logical form, provided tho meaning 
remains the same. In te.sting an argument we may state it in 
any form of words we please, provided the thought contained in 
tho constituent propositions or in the argument as a whole 
remains unaltered. 

§ 6. Mill regards all the four principles given above as pos- 
tulates. “ Whatever is true in one form of words is true also in 
every other form of words which conveys the same meaning*.” 
He gives this for the Principle of Identity, regards it as the most 
universal postulate of Logic, and calls it a first Pi-iuciple of 

^ Hamilton’s Lectures ^ Vol. in. p. 114. 

• An Examinatioti of Hamilton's Philosophy ^ p. 482. 
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Thought. According to him tho postiilato we have given above 
is iiicludei iii this. For the Principle of Contradiction, Mill 
gives the following postulate : “The affirmation of any assertion 
and the denial of its contradictory are logiciil equivalents, which 
it is allowable and indis|)onsablo to make use of os mutually con- 
vertible'.” For the affirmation of the assertion “A is 13,” wo 
may substitute tho denial of its contradictory “A is not D”; or 
for the affirmation of the assci’t-ion “A is not B” wv may sub- 
stitute the denial of its contradictory ‘A is B’: that is, the 
denial of ‘A is B’ and tho assertion of its contradictory ‘A is 
not B’ are logically the Hamc, For tho Principle of Excluded 
Middle, *Mill gives tho postulate that it is allowable “to sub- 
stitute for the denial of either of two contradictory propositions, 
the assertion of the other That is, of the two pro{K)sition8 
*A is B’ and ‘ A is not B,’ wo may substitute tho assertion of 
one for the denial of tlic other: for the denial of ‘A is B’ wo may 
substitute the assertion of ‘A is not B’; and for that of tho 
latter the assertion of the former. 

Tklill calls his three postulatos the ‘universal postulatea of 
re/isoning,’ which ought to be plac(‘d, at tlu' earliest, in the second 
part of Logic— tho Tlicory of Judgments ; since they essentially 
involve tho idt^as of trutli and falsity, which are attributes of 
judgments only, not of names or coiice]»ts. This remark seems 
not applicable to his first ])ostulato(tbat for the Law of Identity: 
“Whatever is true in one furrn of words is true also in every 
other form of words, which convoys the sumo meaning”) os we 
re(pvire it for making verbal alterations, and for stfiting in logical 
form the incoming of a term, l>cforo docribing its logiwil charac- 
tera. Still less is the remark apidicablo to the postulate which 
we have given alH>ve. We require tho aid of that postulate in 
order to stote exi>licitly tho thought that is implicitly contained 
in a term, and, in tho case of an ambiguous term, to recogniase it« 
difi'ereut meanings and treat them as such. It is hardly neces- 
sary to say that it is iiiqx^ible to describe tho logical characters 

ibZ 


1 I hid. p. 488. 


Ibid. p. m 
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of a term without fuUy understanding and explicitly stating its 
meaning or meanings, the thought or thoughts, the ^tribute or 
thing, signified by it. For this reason, all the principles are here 
placed in the Introduction before the first part of Logic treating 
of Terms or Concepts. 

Hamilton calls the first three principles the ‘fundamental 
laws of thought,’ and prefers to call the second the * Law of Non- 
contradiction,’ “ as it enjoins the absence of contradiction as an 
indispensable condition of thought^,” 

Ueberweg calls them the Principles or Axioms of Inference, 
and places them at the beginning of the part treating of Infer- 
ences. To these three he adds a fourth, namely, the Axiom of 
the (determining or sufiicient) Reason. The statement of this 
Principle or Axiom by Leibnitz seems to be the best, and is as 
follows : — “ In virtue of this principle we know that no fact can 
be found real, no proposition true, without a sufficient reason, 
why it is in this way rather than in another.” 

According to Ueberw'og the Axiom of Contradiction and the 
Axiom of Excluded Middle may be comprehended in a general 
principle, namely, the Principle of Contiudictory Disjunction. 
The formula of this is '.—-‘A is either B or is not-B,’ which means 
that ‘A’ cannot be both ‘ B’ and ‘ not-B’ (Law of Contradiction), 
and that it must bo one or the other (Law of Excluded Middle). 

Ueberweg gives also another axiom wliich he calls the Axiom 
of Consistency. He states it as follows : — ‘ A which is B is B, 
i. e., every attribute which belongs to the subject notion may 
serve as a predicate to the same.’ He regards this axiom as 
allied with the Axiom of Identity 2 . 

§ 6. To the principles given above should be added tlie 
following 

(5) Aristotle’s Bktum de omm et nuUo\ “Whatever is 
affirmed or denied of a class distributively may bo afinrmed or 

> Hamilton’s Lectufe»t Vol. ra. p. 82. 

‘ Ueberweg’s Logic^ English Translation, pp. 231, 27fi 281, 
283, 4&C. 

* Sue below, Part ni. Chapter xv. 
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denied of every thing belonging to that class” ; or, “what belongs 
to a highe* class belongs to a lower.” Some logicians maintain 
that it can be deduced from the three Laws of Thought, while 
others regard it as an independent axiom incapable of deduction 
from those laws. 

(6) The fundamental axioms or canons of Syllogism as 
given by different logicians (Mill, Martineau, Thompson, Lam- 
bert, Whately, &c. i). 

(7) The Mathematical Axioms : — (1) that of Argummtum d 
fortiori, namely, that “ a thing which is grefiter than a second, 
which is greater than a third, is greater than the tliii d”; (2) the 
axiom that “ two things equal to the same thing are equal to each 
other’’; and other axioms of a similar nature. 


* See below, Appendix A. 
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CHAPTER 1. 

Tuk Various Divisions of Terms. 

§ 1. A wmc may be dclined as a sign for a thing or things. 
More accurately, it is a word, or a combination of words, si^^i- 
fying some object of thought^ — something real or imaginary, 
mental or material, substantive or attributive, phenomenal or 
nbumenal. For examine, the words ‘ animal,’ ‘ plant,’ ‘ flower,’ 
‘table,’ ‘ paper,’ ‘ chair’ are names of real things, while the words 
‘ centaur,’ ‘ golden mountain,’ &c., arc names standing for imagi- 
nary objects; the words ‘mind,’ ‘soul,’ ‘spirit,’ ‘self,’ &c., are 
names signifying mental things or substances, while the words 
‘gold,’ ‘silver,’ ‘mineral,’ ‘copper,’ &c., are names standing for 
material thing.s ; the words ‘ sensation,’ ‘ pleasure,’ ‘ pain,’ ‘ per- 
ception,’ ‘ imagination,’ ‘ memory,’ &c., are names expn.ssing 
attributes of mind, while ‘solidity,’ ‘colour,’ ‘figure,’ ‘hardness,’ 
&c., are words signifying attributes of matter ; the wortls ‘ think- 
ing,’ ‘ iierceiving,’ ‘feeling,’ ‘wishing,’ ‘hoping,’ &c., ai*e names 
expressing acts or phenomena of mind, while the words ‘ mo\ ing,’ 
‘ melting,' ‘ expanding,’ ‘ cooling,’ &c., are words signifying phe- 
nomena or changes of bodies ; the words ‘ thing-in-itself,’ ‘ niat- 
ter-in -itself,’ ‘ mind-in-itself,’ are names expres.sk)g nbumona or 
realities which are believed to underlie all phenomena ; and the 
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words ‘substance,’ ‘substratum,’ those in which atti*ibutes are 
supposed t(f bo inherent. 

NAMES 

(of things in tlio widest sc^nse). 


N Hines Names 

(of real things). (of imaginary things). 


Names Names 



Nainos Naiiifs Names Names Names Nanios Names Names 

(of sub- (ofatlri- (ol non- (of phe- (of sub- (of attri- (of nbu- (of i)he- 

stuuccs). butes). meim). nomena). stances). but<‘8). mena). Dom<‘n%) 


A concept is the product of the comparison of two or more 
individufd things and may be viewed subjectively or objec- 
tively. Regarded objectively, it is an attribute, or a collection 
of attributes, which i.s posses.sed in common by a number 
of individual tbiiig.s; and, regarded subjectively, it is an idea 
or notion corn*spoudiiig to that attribute or colloctiou of 
attributes. It is signified or expressed in language by a word, 
or combination of word.s, called a name or term. It may be 
symbolized by any sign whatever. For exfimplo, any letter 
of tlic alphabet, or any other sign, may i,»o rniide to stand 
for any concept. Cotx'.n/ifwn usually means the process of form- 
ing concoi>ts ; but it is soimdiim.'.s u.sed for the product al.so, and 
is, then, taken by some logicians to signiiy an i<le,a corresponding 
to an individual thing as well as an idea corresi>ouding to an 
at tri I site or a group of attributes common to a numlwjr of 
individuals. The former is called by tluiiii an individual con- 
ception, and the latter a general conception, or notion, lo^r 
example, an idea corresponding to an individual thing, such as a 
pai ticidar man, animal, tree, or flower, is an indi\ idual concep- 
tion, while an ide.a corresixmding to an attribute or collection of 
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attributes possessed in common by a number of individual things, 
such as men, animals, trees, or flowers, is a geiieraf conception. * 
Objectively regarded, an individual conception is an individual 
thing itself, while, subjectively, it is an idea of the thing. 

T ^e proc ess of forming concepts may be regarded as consist- 
ing of the following steps; (i) the observation of individuals; 

(2) the analysis of each of them into its constituent attributes ; 

(3) the comparison of them with one another, in order to find out 
the attributes in which they all agree, and to separate these from 
those in which they differ ; (4) the mental unification, if possible, 
of these common attributes, that is, the thinking of them together 
or the making of the aggregate of them a single object of thought ; 

(5) the expression or symbolization of this aggregate, or single 
object of thought, by an audible, visible, or other sign, usually by 
a word or combination of words, called a name or term . For 
example, in forming the concept ‘metal,’ (1) dilfercnt individual 
metals, such as gold, silver, copper, mercury, platinum, &c., must 
be observed and experimented upon ; (2) the attributes of each 
of them must be found out by physical and chemical methods ; 

(3) they must be compared with one another in order to find out 
the attributes in which they agree; (4) these attributes, when 
foinid out, must be thought of together ; and (5) symbolized for 
refei’cnce afterwards as well as for communication to otiiers, by a 
word, or some other sign. The concepts ‘ man,’ ‘ horse,’ ‘ plant,’ 
‘animal,’ ‘book,’ ‘table,’ ‘element,’ ‘flower,’ &c., are formed in 
the same manner. 

A term, in the wider sense, is a name. It is the expression 
in language of a concept or of an individual or individuals. In 
the narrower sense, it is the subject or the predicate of a propo- 
sition, that is, that of which something is said, or that which is 
said about something, in a sentence or proposition. For example, 
the words ‘ man,’ * horse,’ ‘ plant,’ * flower,’ and the combinations 
of words ‘flowering plant,’ ‘elementary substance,’ ‘elements 
that conduct heat and electricity,’ ‘animals that live in water,’ 

* the smell of a flower,’ are terms in the wider sense, but not in 
the narrower sense, in which they must bo either the subject or 



27 


CHAP. I.] VARIOUS DIVISIONS OF TERMS. 


the predicate in a proposition, tiiat is, either they must be 
affirmed or denied of something, or something must be atfirmed 
or denied of them; in other words, a term,, in the narrower 
sense, is a part of a sentence, while, in the wider sense, it 
is a name, whether part of a sentence or not. Every term or 
name, though it may not actually form, is capable of forming 
either the subject or the predicate of a proposition, that is, some- 
thing may be affirmed or denied of it, or it may be affirmed or 
denied of something; and this is the best tost by w'hich a term 
or name may be distinguished from a mere word or c4>mbiuation 
of words. Tenns are divided by logicians into certain broad 
divisions, which are given below in a tabular form : — 


TEEMS 



! Single-worded, t'.y., man. 

Many- worded, e.i?., man of busincaa. 

{ Singular, e.g., Socrates, the sun. 
General, book. 

Collective, c. a library. 

(Concrete, e.g,^ man, booli* 

(Abstract, e.g,, redness. 

! Positive, e.g,, water. 

Negative, e.g.y inorganic. 

Privative, e.g., blind. 

(Correlative, imsband and wife. 
(Absolute, e.g., metal, God. 
(Coiuiotative, e.g., man. 
(Non-Cimnotative, e.g,, squareneas. 


2. The first division of terms is into single-worded and 
many-worded. A tiwjk-worded term consists of a single word, 
while a many-worded term consists of a combination of words. 
For example, the terms ‘man,’ ‘metaV ‘animal,’ ‘paper,’ are 
single- worded; while the terms ‘wise man,’ ‘rational animaV 
‘ white paper,’ ‘ yellow flower,’ are many-worded. A mm/y-wordM 
term may consist of any number of words from two upwards. 
It may consist of nearly the whole of a sentence or paragim]^ 
provided that it expresses some object of thought, or eomethiiig 
of which something may be affirmed or denied, or which may be 
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affinnod or denied of something. Every term is a word or con- 
sists of words, but every word is not a term. A vf)rd, or com- 
bination of words, which is capable of being employed by itself as 
a term, is called categorematic, while a word, or combination of 
words, which must bo joined with other words in order to form a 
term, is callerl syncategorematic : thus substantives, adjectives, 
and vciibs are categorematic, while all prepositions, articles, con- 
junctions, interjections, adverbs, &c., are syncategorematic. For 
example, the words *man,’ ‘ animal,' * rational,' ‘running,' ‘white- 
ness,' &c., and the combinations of words ‘ a good man,' ‘ a rational 
animal,’ ‘a flowering plant,’ &c., are categorematic, while the 
words ‘and,’ ‘but,’ ‘of,’ ‘when,’ &c., and the combinations of 
words ‘ instead of,’ ‘ with reference to,’ ‘ on the subject of,’ ‘ very 
sincerely,’ (See., are syncategorematic. It should be observed that 
the distinction of categorematic and syncategorematic is applica- 
ble to the words and combinations of words, while the distinction 
of single- worded and many- worded is applicable to terms, that is, to 
those w<.)rds and combinations of words which are categorematic. 

§ 3. The second division of terms is into singular and general. 
A singular term is a name of an individual thing, that is, a name 
w'hich is applicable, in the same sense, to one thing. For example, 
the terms ‘ the present Emperor of Germany,’ ‘ the Metropolis of 
India,’ ‘ the Ganges,’ ‘ the sun,’ ‘ the moon,’ ‘ Socrates,’ ‘ Plato,’ 
Hho 7()th Regiment of Foot in the British Army,’ are all singular, 
signifying each an individual thing or object of thought. A 
gmieral term is a name of each of two or more individual things, 
that is, a name which is applicable, in the same sense, to each of 
an indefinite number of things. For example, the terms ‘ man,’ 
‘ flower,’ ‘ animal,’ ‘ metal,’ ‘ element,’ ‘ sensation,’ ‘ sbite,’ * body,’ 
‘idea,’ ‘feeling,’ are general, standing each for every one of an 
indefinite number of individual things or phenomena ; the terra 
* man ’ is a name for every individual of a largo class or group of 
tilings called men; the tenn ‘flower* is applicable to every indi- 
vidual of a group of things; the term ‘feeling’ is applicable to 
each of a lai-gc number of mental phenomena ; the terms ‘ idea,’ 
‘thought,’ ‘ho\)e,’ ‘joy,’ ‘sorrow/ ore likewise applicable each to 
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every one of a group of mental things or phenomena. Tims, 
! every generfl term is a name of each individual of a number of 
things or phenomena, material or mental. 

A general term should be distinguished from a collective 
term, which is a name for a group of things taken together, and 
regarded as one — as a single object of thought. Thus, while a 
general term is applicable to each of a number of things, a collec- 
tive term cannot be ai)plied to each iiKlivj<liial of a multitude 
separately, but only to all taken together, d’hua, ‘a library,’ 
‘a regiment,’ ‘a nation,’ ‘ a forest,’ are collective terms; c^ich of 
them is a name of a collection of many tilings, taken together, 
and regarded as one complex whole. The term ‘a library,’ for 
example, signifies a large collection of books, and is applicable to 
all of them collectively, not to any one of them se]>arat(^]y ; ‘a 
regiment’ is a term applicable to a multitude of SJ)ldie)'> collec- 
tively, not to any one of them individually, it shtaild ho noticed 
that such collective terms a.s ‘regimont.,’ ‘library,’ »I^c., arc general 
and not singular; the term ‘library’ is general, inasmiu^h as it is 
applicable to any one of the numerous libraries tbrougboiit the 
world; the term ‘forest’ is likewise general, being ajiplicablo to 
any forest in any country; similarly, the toiins ‘nation,’ ‘army,’ 
‘multitude,’ ‘afowg’ ‘a crowd,’ are both collective and general - 
collective, because oiich of them is apiilicable to a number of 
things taken together and regarded a.s a whole; and (jerural, 
because it is applicable to each of an inde.fiiiite number of such 
wholes. On the other hand, such collective terms as ‘ the 7(ith 
Regiment of Foot in the British Army,’ ‘the British MuKCum,’ 
‘the Bodleian Library,’ ‘the University (’ollege Library,’ ‘the 
English people,’ are singular, and not geiKual, inasmuch as fmeh 
of them is ap[iliciible to a single collection or complex whole, and 
nc»t to more tlian one. Some logicians regard ‘regiment’ aS| 
general, and ‘a regiment’ as wlloctive; ‘nation’ as general, andi 
‘a nation’ as collective, that is, according to them, a <x)Uectiv%i 
term denotes indefinitely an individual oolloction of things or 
objects, and this should be expressed by the indefinite article 
prefixed to it. This distinction in language between a collective 
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and a general term apixjars to be good on more than one ground, 

and should not be overlooked h ^ 

It should be observed that a general term is applicable to a 
number of things, not arbitrarily, but in virtue of their agree- 
ment in an attribute or collection of attributes. It implies that 
the things to which it is applicable agree in an attribute or attri- 
butes. It is, in fact, a name of a concept as well as of individual 
things. In technical language it is said to denote or signify 
directly the things to which it is applicable, and comiotey imply 
or signify indirectly the attribute or attributes in which tlioy all 
. agree. In other words, a general term is a name of a class, and 
connotes the attribute or attributes which characterise it, and 
denotes the individuals which belong to it. 

§ 4. The third division of terms is into concrete and abstract. 
An ahstract term is a name of an attribute, or a collection of 
attributes, apart from the substance in which it exists. The 
word attribute is here used in its widest sense to mean any 
quality, proj>erty, or accident of a substance or thing, and, also, 
any relation of things and qualities. For example, ‘animality,’ 
‘humanity,’ ‘whiteness,’ ‘triangularity,’ &c., are all abstract 
terms, each signifying an attribute or a gi'oup of attributes apart 
jfrom the substances in which it exists. ‘ Equality,’ ‘ succession,’ 
‘coexistence’ are abstract terms, each signifying a relation of 
things aimrt from the things. A concrete term is, on the other 
hand, a name of a substance, or a class of substances. The word 
Bvhitanoe is here used to mean an individual thing mental 
or material For example, ‘Socrates,’ ‘the sun,’ ‘the earth,’ 
‘ the table,’ ‘ man,’ ‘ animal,’ ‘ plant,’ &c., are all concrete terms, 
signifying individual things or substances, and not merely attri- 
butes. The term ‘man ’ is concrete, inasmuch as it is a name of 
many things and not merely of the attribute ‘humanity’ pos- 
sessed in common by all individual men. For the same reason, 
\ Icyectives are generally concrete, inasmuch as they are names of 
tbings and hot merely significant of attributes: the adjective 


1 See Hamilton’s JDectum, Vol. «. pp. 281 — 2. 
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'white/ for example, is a name of all things whatever having the 
* colour ‘whi%ness,’ — a name not merely of this quality, but of 
every white object. From this it is also evident that adjectives 
are general and not singular terms. 

All adjectives are regarded by Mill and Jevons as concrete 
,and general, that is, as names denoting or signifying directly 
; things and connoting or implying attributes ; but it is evident 
that some of them may signify attributes, and imply attributes 
of those attributes, and be thus general and abstract, and, also, 
that they may, in some cases, express attributes only, and bo 
thtis abstract or atfrihutive. For an adjective may bo applied to 
an attribute as well as to a concrete thing, that is, it may qualify 
both abstract and substantive nouns. For example, the adjective 
'gretif may qualify the abstract tonus ‘goodness,’ ‘boldness/ 
‘beauty,’ ‘generosity,’ ‘size,’ ‘extension,’ ‘firmness,’ ‘strength,* 
&c., as well jvs the concrete terms ‘man/ ‘ philosoidior,’ ‘poet,’ 
‘picture,’ &c.; the adjectives ‘small/ ‘equal,’ ‘greater/ ‘large,’ 
‘less,’ &c., may likewise qualify attributes, as well as things ; in 
such cases, adjectives should bo regarded as general, and abstract 
' rather than concrete. And, when an adjective is affirmed of a 
thing, or of an attribute, it suggests to the mind an attribut.6, 
.and not any thing ; for example in the proposition ‘ snow is 
v hite,’ the word white suggests simply the attribute whiteness ; 
and not any thing or class of things ; in the i)ropo8ition ‘gold is 
yellow',’ the adjectiv'o yellow suggests simply the attribute ‘yellow- 
ness’; in such cases adjectives are significant of attributes only, 
and not of things. This is, however, a matter in which logicians 
differ, -~8ome (Mill, Jevons, &c.*) mainteining that all adjectives 
are names of things, irai)lying attributes, that is, concrete and 
general ; others (Martinoau, Fowler, holding that they are 
not names of things, but uUribuUi'es, that is, words which “ex- 

1 See Mill’s Voh i. pp. 26, 81, Ac.} and Jevons’ Luumif 

p.21. 

2 Bee Martineau’B E»fayi, VoL n. p. 345 ; and Fowler’s Deduetim 
Loyio^ 6th Edition, pp. 13, 18. 
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pmss charactorM or attributes, as such, apart from any objects 
having them.” 

Abstract terms are sometimes distinguished into singular and 
general. A singular abstract term is a name of a definite in- 
dividual attribute. For example, * milkwhiteness,’ ^ visiblcness,’ 
‘equality,’ ‘squareness,* &c., are singular abstract terms, signify- 
ing each an attribute perfectly definite and incapable of any 
division. A general abstract term is a name of each of a group 
of attributes, that is, a name which can be affirmed, in the same 
sense, of each of an indefinite number of attributes. For example, 
the terms ‘colour,* ‘figure,’ ‘virtue,’ ‘pleasure,’ ‘pain,’ &c., dre 
abstract, and, at the same time, general, each of them being 
applicable to every one of a number of attributes : ‘ colour ’ may 
sbind for any variety or shade of colour, red, blue, yellow, indigo, 
&c. ; ‘ figure,’ for any kind of figure, triangle, quadrilateral, &c. ; 
‘virtue,’ for any species of it, justice, veracity, temperiince, 
benevolence, &;c. Wijenover any attribute admits of degree, 
variety, or species, its name may stand for these, and thus 
become general. A concrete term is of course singular or general 
according as it is applicable, in the same sense, to one thing only 
or to more than one. 

Logicians, however, differ in this matter ; and I wish, there- 
fore, to note the different opinions which they hold ; — 

(1) Some Logicians hold that the distinction of singular and 
general is not applicable to abstract tonns; and that abstract 
terms should bo placed in a class apart. Mill indicates this view 
in one pi\ssago. He says “To avoid needless logom^irchies, the 
best course would prol)ably be to consider these names as neither 
general nor individual, and to place them in a class ai>art'.’* Mr 
Keynes says, “ A still more satisfactory solution however is to 
consider the distinction of general and singidar as not api)lyi ng to 
abstract namas at all So far as Mill’s pfissage is concerned, I 
do not think it carries any weight. All that he says about 

* Logic^ 8th Edition, Vol. i. p. 30. 

* Formal Logic^ p. 12. 
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as 

‘attribute,’ ‘relation,^ ‘quantity/ ‘quality/ &a in the chapter 
' on ‘Nameabife Thinga’ ia op^Hiaeil to it. In fact, throughout hia 
chaptero on ‘Naiai's’ he recogniycs the diatiiiction aa applicable 
to abstract terms, and one single Htiiteinoiit with ‘probably’ 
qmdifyiug it does not certainly carry nmcli of tlio weight of his 
opinion. 

(2) Some Logicians liold that all abstract terms are singular. 
— “ 1 should doubt,” says Mr Keyn&s, “ if any attribute can, 
strictly spctixking, be oonc,e,ivetl Jis many. An attrilmto in itself 
is one and indivisible, and does not admit of numerical distinc- 
tions h” Mr Monck s^iys, “ Ab.stract terms would seem to bo 

^singular when considereti logically V’ 

(3) Some L(»gicians hold that all abstnmt terms are general 
in as much as an attribute may l>e possessed by each of a 
numl>er of iudividvial tilings. 

(4) Some Logicians hold that abstract terms, like concrete, 
should be divided into singular and general. Mill says;— “Do 
abstract names belong to the class of general, or to that of singu- 
lar names? Some of them aic certainly gcnoial, 1 mean those 
which are names not of one single and definite attr ibute, but of a 
class of attributes. Such is the word ro(our^ wliicli is a name 
common to wbitencss, r edno.^s, Such is even the word whifa- 

in res|K3ct of the dillerent shatlcs of whitene.ss to which it is 
applied in common : the word 7no;/m'ttole in res|M[K;t of the 
various degi-ees of magriitude and tlie various dimensions of 
space ; the wonl weight in resjHict of the various degrees of 
weight. Such also i.s the word attrihain itself, the common name 
of all jMirticular attribnte.s. i>ut when only one attribute, neitbor 
variable in degree nor in kind, is designated by the name; as visi- 
bleness; tiiigiblcness ; o<pia}ity ; squareness; milkwhiteness ; then 
the name can hardly be amsiderod general ; for though it denotes 
an attribute of many diflbrent objects, the attribute itself is 
always conceived as one, not many^.” Hamilton says; — “The 

* Formal Logic, p. 11. ® Introduction to Logic, p. 102. 

* Logic, p. 5s0. 
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notion of the figure of the desk before me is an abstract idea — 
an idea that makes paii of the total notion of that iody, and on 
which I have concentrated my attention, in order to consider it 
exclusively. This idea is abstract, but it is at the same time 
individual ; it represents the figure of this paiiicular desk, and 
not the figure of any other body K” 

Ueberweg says ; — ** The general conception (in opposition to 
the individual conception) is not to be confounded with the 
abstract (in opposition to the concrete, see § 47). The divisions 
cross each other. There are concrete and abstract individual 
conceptions and concrete and abstract general conceptions*'*.” 

It is evident that the question whether the distinction of 
singular and general is applicable to abstract terms cannot be 
satisfactorily solved without stating clearly what is meant by 
a singular and what by a general term. If a singular term is 
a name applicable to one object of thought^ and if a general term 
is a name applicable to each of a number of ohjccte of Uiovght, 
then the distinction is certainly applicable to abstract terms : for 
attributes as well as phenomena and substances may be objects 
of thought ; and an abstract term, like a concrete, may be a 
name of one okject of thought or a name of each of a number of 
ol^ecti of thought. The abstract terms, for instance, “ the figure 
of the desk before me,” “ the colour of the rose near mo,” “ the 
solidity of this stone,” as well as ‘squareness,^ ‘equality,’ 
‘visibleness,’ &c., are each of them applicable to one object of thought 
— to a single definite individual attribute, while the abstract 
terms ‘ relation,’ * quality,’ ‘ quantity,’ ‘ figure,’ ‘ attribute,’ 
‘ virtue,’ &c., are each of them applicable to eaoh of a number of 
olgeets of thought^ that is, to each of a class of attributes : ‘ rela- 
tion,* for example, is a name applicable to any relation what- 
ever, — succession, coexistence, resemblance, difference, &c.; 
‘quality* is a name applicable to any quality of any object 
whatever. 


* Lectures, Vol. n. p. 287 — 8. 

* LoyiCf p. 127. See also pp. 114 — 115. 
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According to some Logicians, abstract terms, when tbcj 
become genevil, pass into the class of concrete terms. In other 
words, there is no absolute distinction according to them, be- 
tween abstract and concrete terms, lictwecn attributes and things. 
The same term may be abstract from one point of view and 
concrete firom another point of view ; and the distinction between 
abstract and concrete terms is only a relative one. This question 
can not be 8ati«fju.‘.torily solved without setting clearly what is 
meant by an abstract term and wliat by a concrete term. The 
definition of a concrete term as *the name of a thing/ is of 
course ambiguous ; for the word thing may mean either a sub- 
stance, or a plionorncnon, or an attribute jx>.sscs8ing another 
attribute. The definition of an abstract term as ‘ the name of 
an attribute’ is also ambiguous; for the word aUrihtUe may 
mean simply an attribute or an atlril>uto |K).s.sessing another 
attribute, or aji attribute of an attribute, apart from the sub- 
stiincea or phenomena in which they exist. 

Terms exprcssi\ o of phenomena are usually regarded ns con- 
crete. A phenomenon is a changing state of mind or matter It 
is a change of a thing, thought of with reference to the thing. 
It is, in fact, the thing in that particular shite of changa 
The terms, for instance, ‘the rising of the sun,’ ‘the l)oiling 
of water,’ ‘the anger which I felt yastorday,’ ‘the [)rcseut 
state of my mind,’ &c. are concrete: ‘the rising of the sun’ 
means ‘the sun in the state of rising’; ‘the boiling of water’ 
means ‘water in the state of boiling.’ If the changes of 
things are thought of, or signified, apart from the things, 
then they reiilly become the attributes of those things. Terms 
expressive of mei'e aptmrancas, circumstances, or aspects apart 
ifrom things, should be legardcd as al>stract ; ‘the rising of the 
Sun’ would be abstrac;t, if it simply meant tlie circumstance 
or asi)ect of rising ajwrt from the thing ‘sun’; ‘the toiling of 
water’ would be abstract, if it simply meant the appearance or 
state of boiling apart from the thing ‘ water.’ But this is a 
matter on which there may bo difierence of opinion ; and until 
the terms ‘concrete’ and ‘abstract’ are more definitely defined, 

3—2 
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I do not think there can be any satisfactory solution of the 
difficulty. ® 

§ 5. The fourth division of terms is into positive, negative, 
and privative. A positive term signifies the presence of an 
attribute or a substance; a mfjative term, its absence; a privative 
term signilios the present absence of an attribute and implies the 
capacity for it. For example, ‘ man ’ and ‘ human ’ are positive ; 
‘not-maii’ and ‘not-human’ are negative; and ‘blind,’ ‘lame,’ 
&c., arc privative. The term ‘pleasant’ is positive, ‘not-pleasant’ 
negative, while ‘unpleasant' would seem to be positive as signify- 
ing not merely the absence of pleasure but the prti.scuce of some 
positive pain ; ‘ convenient,’ ‘ not-convenient,’ and ‘ inconvenient,’ 
‘moral,’ ‘not-moral,’ and ‘immoral’ are likewise positive, nega- 
tive, and positive resjiectively. ‘ Organic ’ is positive and ‘ inor- 
ganic’ negative; ‘metallic’ and ‘metal’ are positive, while 
‘non-motallic’ and ‘non-metal’ are negative; ‘wise’ is positive 
and ‘ not- wise ’ negative, while ‘ ignorant ’ might be regarded as 
negative or privative according to circumstances. It is evident 
from the examples given above that these terms may bo con- 
crete or abstract, — concrete when implying the presence or 
ahsenco of things or substances, and abstract when of attributes 
only. 

§ G. The fifth division of terms is into correlative and ab- 
solute. A correlative term is a name of an attribute or substance 
implying another attribute or substance. It implies another 
term related to it. Both in relation to each other are called 
correlatives. For example, ‘father’ and ‘child,’ ‘husband ’and 
‘ wife,’ ‘ greater ’ and ‘ less,’ ‘ cause ’ <ind ‘ eftect,’ ‘ murderer ’ and 
‘ murdered,’ are all pairs of correlatives, one member of a pair 
implying the other meml>er. An absolute term is, on the other 
hand, a name of a substance or attribute, which does not imply 
another subsUince or attribute, as ‘water,’ ‘air,’ ‘horse,’ ‘tree,’ 
‘the solar system,’ ‘gold,’ ‘silver,’ ‘ bird,’ ‘flower,’ ‘body,’ ‘man.’ 

§ 7. The next and laat division of terms is into connotative 
and non-connotative. “ A conjwtative tenn is one which denotes 
a subject and implies an attribute. By a subject is here meant 
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anything which possesses attributes A subject may l>e a 
substance, a* phenomenon, or an attribute ix>8soH.sing another 
attribute. A connotative term luis, in fact, two signification.s or 
meanings, one direct as applieil to subjects, tliat is, to thing.s or 
objcchs of thought possessing attributes, ai»d the other indirtxjt 
as implying attributes. For example, t!»e term ‘man’ is conno- 
tative, inasmuch as it .signifies directly each of an indefinite 
number of things or .substances called men, and connotes* or 
implias, at the .same time, an attribute or collection of attributes, 
wliich is |) 0 .sscss€k 1 , in common, by all men, and in virtue of 
which it is applied to them ; the term ‘metal’ signifies lilcewiao 
a numlxsr of 8ubstinco.s taken sep, 'irately, Jind implies, at the 
same time, the attrihute or attributes which are common to 
them, and which distinguisli them from other substances ; the 
term ‘ colour ’ i.s connotative in oh much as it stands for CJich of 
a nurnler of attributes such as n.!!dne.ss, blueness, gret'nneH.s, »Ssc., 
and connotes f)r implies, at the sjunc time, an attribute in which 
tho.se attribute's agree. Similarly, the terms ‘ animal,’ ‘ borso,’ 
‘plant,’ ‘tree,’ ‘ilower,’ ‘miixir.il,’ ‘hou.se,’ ‘table,’ ‘}>nper,’ ‘ligmro,’ 
‘virtue,’ ‘quality,’ are all connotative, having each two significa- 
tions, one direct, called tlio denotatum, and the other indirect, 
called the connotation of the term. A non-conn ot at he term is, 
on the other hand, “one which signifies a subject only or an 
attribute only,” that is, it lias only one signification, either of 
a thing, or of an attribute, and docs not imi»ly anytliing else, 
f’or example, the terms ‘ Hqu.ircne.ss,’ ‘ visiblene.s.s,' kc., signifyifig 
each an attribute only, are non-connotjilive. 

To the chuss of connotative terms Iwlong the following;— 
(1) All concrete terms that are also general, (^r all general terms 
that are also concrete; for example, ‘man,’ ‘biixl,’ ‘fi.sh,’ ‘river, 
‘lake,’ ‘library,’ ‘nation’ signifying diroc.tly an indefinite numkir 
of things, and implying attributtis which they possws in com- 
mon, are connotative^. (2) All abstnict terms that are general, 


1 Mill’s Logic, Vol. i. p. 31. 

2 To this head belong also adjectives when used substantively, that 
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or all general terms tliat are abstract. “Even abstract names,” 
says Mill, “though the names only of attributes, may in some 
instances be justly considered as connotative; for attributes 
themselves may have attributes ascribed to them; and a word 
which denotes attributes may connote an attribute of those 
attributes^.” As an example, he gives the term ‘fault,’ which 
denotes or signifies directly a quality, and connotes or signifies 
indirectly anotlier quality, namely ‘ hurtfulness,’ as an attribute 
of that quality. The general abstract terms ‘virtue,’ ‘beauty,’ 
‘quantity,’ ‘quality,’ ‘relation,’ ‘modality,’ ‘figure,’ ‘colour,’ &c., 
are connotative*. Each of these terms denotes a number of 
attributes and connotes the attribute in which they all agrea 
‘Virtue, ’for example, denotes justice, veracity, temperance, &o., and 
connotes the attribute in which they agree. ‘ Relation ’ denotes 
various kinds of relation, likeness or unlikenoss, succession or 
coexistence, dependence or reciprocity, equality or inequality, 
and connoises the attribute in which they agree. Thus all 
general terms, whether concrete or abstract, are connotative. 
Whenever a term is general, that is, a name which is applicable 
to each of a number of objects of thought, whether the objects 
of thought be substances, phenomena, or attributes, it is con- 
notativo— denoting the objects of thoug’ t of each of which it 
is a name, and connoting the attribute in which the different 
objects of thought agree. A term cannot, in the same sense, 
bo applied to each of a number of objects of thought, unless 
the.^fl^ objects of thought resemble each other in some attribute. 
The Wious objects of thought will be the denotation, and the 
common attribute the connotation, of the term. (3) Certain 

is, as concrete general names or names of things implying an attribute 
or attributes. 

* Logic, Vol. I. p. 83. 

• To this head belong also adjectives when used as abstract general 
names, that is, as names of attributes, implying other attributes. For 
example, the adjective * great ’ may denote an attribute as weU as a 
thing, and oonnote the attribute * greatness 
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singular terms which denote things, and connote or imply at- 
tributes belonging to those things, or convey some information 
about them. For example, the singular terms, ‘the sun,* ‘the 
first Emperor of Rome,’ ‘the only son of John Stiles,’ ‘the 
father of Socrates,’ ‘ the author of the Iliad,’ ‘ the present Prime 
Minister of England,’ ‘the present Viceroy of India,’ &c. are 
connotative, inasmuch as they denote individuals, and connote 
or imply certain attributes belonging to them, or convey some 
information about them. To this head l>elong also the collective 
terms that ai’e singular, such as ‘ the 76th Kegiiiicnt of Foot in 
the British Army,’ ‘the University College Library,’ ‘the English 
people,’ &(x 

To the class of non-connotative terms I>clong the following: -- 

(1) All singular abstract terms or terms signifying definite indi- 
vidual attributes, such as ‘ milkwhitenass,’ ‘equ/ility,’ ‘square- 
ness,’ ‘ visiblencss,’ ‘ the figure of the desk l)oforo me,’ ‘ the smell 
of the rose near me,’ ‘the colour of this piece of chalk,’ &c. 

(2) Those singular terms (if there 1)0 any) which denote indi- 
vidual tilings or substances only, and do not cx>nuoto or imply 
any attributes l>elonging to them. According to Mill all proper 
names belong to this class. “Projior names,” says Mill, “are 
not connotative ; they denote the individuals who are called by 
them; but they do not indicate or imply any attribute as lie- 
longing to those individuals. When we name a child by the 
name Paul, or a dog by the name Cicsar, these names are 
simply marks used to enable those individuals to l>o made 
subjects of di.scourse. Whenever the names given to objects 
convoy any information, that is, whenever they have proj>crly 
any meaning, the meaning resides not in what they denote but 
in what they connote. The only names which connote nothing 
are pro]X>r names; and these Iiave, strictly siMiaking, no signifi- 
cation. A proper name is but an unmeaning mark which we 
connect in our minds with the idea of the object, in order Hiat 
whenever the mark meets our eyes or occurs to our thoughta, 
we may think of that individual object. When we predicate 
(or affirm) of any thing its proper name ; when we say, point- 
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ing to a man, this is Brown or Smith, or pointing to a city, 
that it is York, we do not, merely by so doing, convey to the 
reader any information about them except that those are their 
names h” 

This view of proper names is contended against by Professor 
Jovons. “The connotation of a name,” says he, “is confused 
with the etymological meaning or the circumstances, which 
caused it to be afiixed to a thing. Surely, no one who uses the 
name England and knows what it denotes, can be ignorant of 
the peculiar qualities and circumstances of the country, and 
these form the connotation of the term 2 .’ Thus, according to 
Professor Jovons, all proi>er names, such as John Smith, Dart- 
mouth, Do Morgan, France, Socrates, Plato, &c., are conno- 
tativc, signifying directly things, and implying the attributes 
or qualities belonging to them and distinguishing them from 
other individuals. 

Neither Professor Jevons nor Mill stands alone in his view of 
proper names. Each has predece.ssors and followers in the same 
view ; and the student ought to note the difference of opinion 
among logicians in regard to the true meaning of ])roper names. 
According to one school, they are non-connotative, being merely 
meaningless marks put upon individual things, while according 
to the other, they are connotativo, denoting individuals and 
connoting qualities belonging to those individuals. The question 
is a philological and a jisychological one, and cannot be discussed 
here. Mill’s view is true if a proper name always means what it 
does, when it is first used as a sjunbol or sign for an individual 
thing. At that stage no attribute is associated with the name. 
But as our knowledge of the individual thing increases, we 
as.sociate its attributes with the name, which suggests afterwards 
not only the individual thing, but also the attributes. A proper 
name w'oukl, therefore, .*ipi>car to bo at first without any con- 
notiition or signification of attributes, but it seems to acquire 
tliis siguification as our knowledge of the individual becomes 


^ Mill’s Logic, Vol. i. pp. 36 — 37. 


* Jevona’s Lesaows, pp. 42 — 43. 
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more and more definite, as its name becomes associated in our 
mind with ilb attributes, and as the attributes become a means 
of distinguishing that individual from others belonging to the 
same class or species. 

If a term has more than one connotation, it is ambiguous. 
It is then really equivalent to two or more terms, and should be 
treated as such ; the terms ‘ thing,’ ‘ s\ibstance,’ ‘ right,’ ‘ thought,’ 
‘ foot,’ ‘ church,’ ‘ faith,’ ‘ feeling,’ ‘ form,’ ‘ government,’ &c., 
having more than one signification, are ambiguous, and each of 
them is really equivalent to more than one term. l''or example, 
the term ‘ thing’ means popularly a body, something tangible 
and visibly, or an object of sense ; but, in a wider sense, it means 
also a mind, any substance, mental or material, as when we. 
speak of mind as a ‘thinking thing’ ; and, in a still wider sense, 
it means attributes and phenomena as well as substances, as 
when sensations, ideas, feelings, hopes, joys, sorrows are 8iK)ken 
of as ‘mental things.’ The term ‘substance’ is also ambiguous, 
signifying popularly a thing consisting of attributes, and philo- 
sophically a substratum or ba.sis in which all the attributes of a 
thing are inherent, or which forms an inexplicable tie or bond 
among them. 

§ 8. All the above dc-scribed di\ ision.s of terms are basoti on 
the following general aspects of things. The fact that there are 
individual things, gives rise to the Singular Term. The fact 
that the .same attribute or collection of attributes is found in 
many individual things, gives ri.se to Ihe General Term. The 
fact that many individual things may sometimes be taken to- 
gether and regarded as l onstitutiiig a whole, give>» rise U> the 
Collective 7’errn. Tlie fact that one attribute may l>e sjxiken 
about and trcatcHl of aj)art from others with w'hich it c^xi.slH in 
an individual thing, giv'cs rise to the A1>stract Term ; and the 
fact that it really exists in cu)mbination with others in an indi- 
vidual thing or substance, and cannot (*xist by itself, gives rise 
to the Concrete Tenn. The fact that certain attributes and 
things are necessarily connected with one another, and imply 
each other, gives ri.se to Correlative Terms ; and the fact that 
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others are not so connected and do not imply each other, gives 
rise to the Absolute Term. The fact that our Hhowledge of ' 
things is progressive, that we first come to know one attribute 
of a thing or of a group of things and then another, gives rise to 
the Connotativo Term ; or rather the fact that the name given 
to a thing or a group of things comes with the progress of our 
knowledge of the thing or things, to be associated with this 
additional knowledge, and becomes afterwards a sign for it, gives 
rise to the distinction of Connotative and Non-connotative 
Names. The Negative Term shows that things may be named 
not only by the attributes which they actually possess (as in the 
case of Positive Terms), but also by those which are. absent in 
them ; that names may be applied to things in virtue of the 
absence of some as well as of the presence of other attributes ; 
that things may be di.stinguished into classes by their negative 
as well as by their positive qualities. 

§ 9. Exorcises. 

In describing the logical characters of a term, the following method 
should be followed ; — 

I. What is given is a word or combination of words. Ascertain 
its meaning, and see whether it is capable of being em- 
pldyed by itself as the subject or the predicate of a proposi- 
tion. If it is not, then it is syncategorematio ; if it is, then 
it is catcgorematic, that is, a term. 

n. In the latter case, proceed to describe the logical cliaracters 
of the term in the following order*: — 

i. Wliether it is single-worded or many-worded. 

ii. Whether it is singular or general. 

iii. Wliothor it is collective and singular, or collective and 

genera] . 

iv. Whether it is concrete or abstract, 

* I have not given here the distinction of categorematio or syn- 
categorematio as a logical character of terms, as it is applicable to 
words rather than to terms. Single words and combinations of words 
should be distinguished into categorematio and syueategorematio, and 
not terms. 
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V. Whether it is positiTe, negative, or privative. 

vi. •Whether it is absolute or correlative. 

vii. Whether it is connotative or non-connotative. 

III. If it has more than one meaning, then describe its logical 

characters, first in accordance with the most obvious or 
usual meaning, and then in accordance with the other 
meaning or meanings in order of importance. 

Examples . 

1. ‘Man’: — categorematic ; single- worded ; general; concrete; 

positive; connotative. 

2. ‘ Mankind ’ : — categorematic ; single- worded ; collective and 
singular ; concrete ; positive ; absolute ; connotative. 

3. ‘ The Sun ’ : — categoi«ematic ; many-worded ; singular ; con- 
crete; connotative; po.sitive; absolute. 

4. ‘Beautiful’: — categorematic (according to some syncategoro- 
matic; because the complete term consists of the word ‘beautiful* 
and a word understood after it, such as ‘thing,’ or ‘i>ergon,* Ac., for 
example ‘that picture is beautiful’: here the complete sentence is 
that ‘that picture is a beautiful thing’); single- worded ; general; con- 
crete; positive; absolute (correlative, if ‘beautiful’ is regarded as im- 
plying ‘ugly’); connotative. 

5. ‘Equal’: — its logical characters are the same as those of 
‘beautiful,’ except that it is correlative, t.e., it implies somt thing 
that is equal to it. ‘Larger,* ‘greater,’ ‘upper,’ &c., are also cor- 
relative. 

6. ‘Lame,’ ‘dumb,’ ‘blind,’ have the same logical characters as 
‘beantiful,* except that they privative. 

7. ‘Army’ categorematic; single- worded ; collective, when it 
means some one army, in the sense of ‘an army,’ but general 
when it means different armies, and connotes the attributes possessed 
in common by them; concrete; positive; absolute; connotative. 

8. ‘Rational animal,* ‘flowering plant,’ ‘metal conducting heat 
and electricity,’ ‘animal living in water’; — categorematic; many- 
worded; general; concrete; positive; absolute; connotative. 

9. ‘The figure of this body,’ ‘the luminosity of this flame, ‘the 
smell of this rose’ categorematic; many-worded; singular; ab- 
stract; positive; absolute; non-oonnotative. 
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10. ‘ Quantity ’ : — oategorematio ; single- worded ; general ; ab- 
stract; positive; connotative. ^ 

11. ‘Humanity’; — categorematic ; single- worded ; abstract ; posi- 
tive; absolute ; general and connotative, if ‘humanity’ admits of any 
variety or division ; singular and non-connotative, if ‘ humanity ’ is 
something individual, that is, incapable of any variety or division. 

N.B. Sometimes it is very difficult to describe the logical characters 
of a term,— the difficulty arising chiefly from difference of opinion as 
to the real nature of the thing signified by the term,— as to the real 
meaning or meanings. of the terra, &c. Take, for example, the terra 
‘phenomenon.’ It is general; connotative; concrete; positive; but 
is it absolute or correlative? According to some philosophers, it 
implies the existence of ‘noumenon,’ and is, therefore, correlative, 
while according to others who do not believe in the exishrace of 
nflumena, it is absolute. Similarly, the term ‘attribute’ is either 
relative to ‘substance’ or absolute according as the existence of the 
latter is believed in or not. ‘ Cause ’ is evidently related to ‘ effect,’ 
and ‘effect ’ to ‘cause.’ ‘Antecedent’ to ‘consequent,’ and the latter 
to the former. Are ‘ time ’ and ‘ space’ abstract or concrete, singular 
or general, absolute or correlative? The answer to this question will 
be given differently by different’ philosophers. 


Examples for Solution. 

Describe the logical characters of the following : — 

1. (1) Man, (2), good man, (3) human, (4) humanity, (5) humani- ' 
tarian, (6) humanitarianism, (7) A man whom I saw 
yesterday, 

II. (1) Five, (2) fifth, (3) five attributes, (4) five bodies, (5) these 
five metals. 

lU. (1) Good, (2) the good, (3) goodness, (4) goods, (6) the highest 
good, (6) a good quality, (7) great goodness. 

IV. (1) Book, (2) library, (3) a library, (4) Encyclopaadia, (5) Ency- 
clopffidia Britannica. 

V. (1) Organ, (2) organic, (3) inorganic, (4) organism, (6) an 
organism, (6) organic being. 

VI. (1) Nation, (2) a nation, (3) national, (4) nationality, (5) nation- 
alities. 
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VII. (1) Strong, (2) strength, (3) the strong, (4) strong man, (5) 
iStrength of character, (6) this strong man. 

Vin, (1) Element, (2) elementary. (3) elementary attribute, (4) 
elementary substance, (5) the * Elements of Euclid,’ (6) 
a chemical element. 

IX. (1) Plant, (2) figure, (3) inconvenient, (4) blindness, (5) busi- 
ness, (6) universe, (7) heat. 

X. (1) Multitude, (2) the first emperor, (8) irreligious, (4) virtue, 

(5) mind, (C) matter, (7) body, (8) form. 

XI. (1) Atmospheric air, (2) organization, (3) life, (4) force, (6) 
time, (6) space, (7) cause, (8) motion, (9) substance, (10) 
being, (11) something, (12) nothing. 

XII. (1) ^ense, (2) rest, (3) speed, (4) law, ( 5 ) the circle of sciences, 

(6) gravity, (7) spirit, (8) higher, (9) right, (10) sen- 
sation, (11) knowledge, (12) feeling, (13) perception, (14) 
smell, (15) vision, (1C) taste, (17) colour, (18) relative. 

XIIL (1) liis Majesty, (2) His Honour, (3) Her Serene Highness, (4) 
elementary atoms, (5) the passage of water to the state 
of ice, (6) soluble in water, (7) the surfuccs of bodies, (H) 
the number of the metals, (9) the gaseous envelope en- 
circling the earth, (10) the theory of ideas, (11) the tin- 
dulatory theory of light, (12) to reason against any of 
these kinds of evidence, (13) the yellowiic-ss of gold, (14) 
the lightest substance known, (15) the i)erception of the 
external world, (16) consciousness. 

XIV. (1) “The place whicli the wisdom or policy of antiquity had 
destined for tlio residence of the Al)y8sinian princes.” 

(2) To attend accurately to the oi)eiation of our minds. 

(3) The ignition of phosphorus. 

(4) A just interpretation of nature. 

(.")) A series of electric di.scharges. 

XV. ti) Co-existence, (2) succession, (3) identity, (4) resemblanoe, 

(5) causation, (6) equality, (7) relation, (8) subsistence. 



CHAPTER IL 


The Denotation and Connotation, Division and Definition, 
OF Terms. 

§ 1, In the preceding chapter, we have seen that most 
terms denote or signify directly things, and connote or imply 
attributes belonging to them, that is, have, at the same time, two 
meanings, of which one is called their denotation, and the other 
their connotation. The denotation of a term consists of the 
individual things to each of which the term is, in the same sense, 
applicable. The connotation of a term consists of the attribute 
or collection of attributes implied by the term, and possessed by 
each of the individual things denoted by it. For example, the 
denotation of the term ^man’ consists of all the individual 
things, called ‘ men,’ whether now living or dead,~“of all things, 
in fact, to which the term * man’ is applicable ; while its conno- 
tation consists of the attributes, say * animality’ and * rationality,* 
implied by it, and possessed in common by all men. The deno- 
tation of the term * book’ consists of all the various kinds of 
books written in all languages throughout the world, while its 
connotation consists of the attribute or attributes which all 
books possess in common, and which are implied by the term 
‘ book.’ The term ‘ triangle’ in denotation signifies all the dif- 
ferent kinds of triangles,— the individual things called triangles, 
while m connotation it signifies the attribute possessed in com- 
mon by all triangles, namely, the attribute of being boimded by 
ihm lines. 
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When a term signifies an individual, i, e., has for its deno- 
tation only awaingle object or thing, its connotation is the group 
of attributes possessed by the individual thing, and signified by 
the term. For example, the term * the sun’ has for its denotation 
one individual thing only, while its connotation consists of the 
attributes possessed by that individual thing, and implied by the 
term ; the term ‘ the present Prime Minister of England’ denotes 
an individual person, and connotes ‘the attribute of being the 
Prime Minister of England’ ; the term ‘the father of Socrat<3.s’ 
denotes a person, and implies ‘ the attribute of being Socrates’s 
father’ ; thus all singular terms have both a denotation and a 
connotation, proper names alone, according to Mill, being ex- 
cepted. We have already alluded to the difference of view 
among logicians on this point, and need not here revert to it. 

§ 2. The denotation and the connotation of a term have a 
close relation to each other. When the denotation of a term is 
increased or decreased, its connotation is decreased or incre/ised ; 
again, when the connotation of a term is increased or decreased, 
its denotation is decreased or increased. If you add a new group 
of things to the group denoted by a term, you subtract one or 
more attributes from its connotation. Include a new class within 
a class signified by a term, and its connotation will lose a pai** of 
its meaning, that is, the attributes possessed in common by all 
the individuals of the enlarged class vtdll be fewer in number 
than before. The term ‘man’ has for its denotation the group 
of animals called men, and for its connotation the two attributes, 
‘animality’ and ‘ rationality.’ If its denotation is enlarged by 
including in it ‘irrational animals* or all other animals than 
man, its connotation will no longer be the same as before, but 
consist of that attribute only which is possessed by all the mem- 
bers of the newly formed enlarged class, namely, the attribute 
‘animality,’ and thus lose the other attribute ‘ rationality.’ The 
term ‘triangle’ will Ukewise lose on attribute — ‘three sidedness’ 
— from its connotation, when new groups or classes, such as 
‘ quadrilaterals’ and ‘ multilaterals,’ arc added to its denoUtion. 
The term ‘ animal’ will lose such attributes as sensibility, lixx>- 
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motion, &c., from its connotation, when its denotation is en- 
larged so as to include ‘ plants’ in its sphere, the nepr denotation 
and connotation giving rise to the new term ‘ organized being.’ 
This term will again lose a part of its connotation, when its 
denotation is enlarged by the addition of ‘inorganic things,’ the 
increased denotation and the decreased connotation giving rise 
*to the term ‘material being’ or ‘body,’ including inorganic as 
well as organic beings. Thus, we see that addition to the deno- 
tation of a term implies subtraction from its connotation, and 
that the new class thus produced is generally signitied by a new 
term with a smaller connotation. Similarly, it can be shown 
that, when the denotation of a term is decreased, its connotation 
is increased. Again, if you add a new attribute to the attribute 
connoted by a term, you subtract a group of things from its 
denotation. The examples wo have just given illustrate this. 
Add the attribute ‘organization’ to the connotation of the term 
‘material body,’ the attribute ‘sensibility’ to the connotation of 
the term ‘organized being,’ the attribute ‘rationality’ to the 
connotation of the terra ‘anjmal,’ the attribute ‘ tliree-sidedncss’ 
to the connotation of the term ‘ rectilineal figure’ ; and, in efich 
case, the denotation of the corresponding term is decreased, that 
is, a smaller number of things possess the added attributes ; and 
the increased connotation and the decreased denotation give rise 
to a new term. Similarly, it can be shown that, when the con- 
notation of a term is decreased, its denoUition is increased. 

§ 3. The relation between the denotation and the connota- 
tion of a term may be explained by figures as follows : — 

Lot A, B, C, I), be four general terms, their denotations being 
represented by the circles A, B, C, D, and their connotations 
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by the small letters in them. First, if the things represented by 
*A, and those*by B, be brought under one class, the connotation 
of the name of this class will bo the two attributes, a and ft, 
common to A and B. Again, if C and D be brought together 
under a new class, the connotation of the name of this class will 
1)6 the two attributes, a and e, common to C and D. Similarly, 
if the denotation of the two new classes bo bn>ught together to 
form a still larger chiss, the ctmnotation of the name of this 
class will be still smaller, the attribute a being the only one 
common to all the circles. 

Secondly, if the connotation of the largest class M, be in- 
cre^isod by ’ft, then its denotation will bo only A-fB, or 



M--(C 4 -D) ; and if by e, then its denotation will bo C + D, or 
M — (A + B); tljat is, addition to the connotation of a term 
cau.se.s subtraxjtion from its denotation. Again, if the connota- 
tion of A +B 1)6 iiuTe<%Hcd by c, then its denotition will Iks only 
A, or A + B - B ; if by d, then onl}’^ B, and so forth. 

It should l>e observed that the denotition of a term will 
neither increase nor dtx^rease, if its coiinototion increasea by any 
attributes that are fouixl to Iks |k)«so 880<1 by all the members of 
the class, or that follow from any [wirt of the connotation. 
Thus, there will be no alb/ration in tlie size of tlio circle A, if 
the attributes m and n Ixj iiddod to a, ft, c, ]>rovidc<i that m and n 
are found to be possessed by all A, or follow from a, ft, <*. 
Similarly, the connotation wiU remain imaltered, if the circle i« 
enlarged by the addition of any individuals that are found to 
possess the known marks or attributes of the class. Thus a, ft, 0 

4 . 
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will neither increase nor decrease, if the circle A increases by the 
birth, manufacture, or discovery of new individuals possessing^ 
the attributes a, 6, c of the class. 

The denotation and the connotation of a term are not abso- 
lutely fixed. Both may increase or decrease with the advance of 
knowledge. Given the connotation of a term, its denotation is 
more or less indefinite. Given the denotation, the connotation 
is more or less indefinite. Suppose, for example, that the term 
* metal ’ has for its connotation the three attributes a, 6, c, what 
is then its denotation? Every individual thing that possesses 
those three attributes. Not only the metals at present known 
but all substances that may hereafter be found to possess those 
three attributes, will be included in its denotation; thus the 
circle representing the denotation of the term ‘metal’ may go 
on increasing with the progress of discovery in chemistry. Or 
some substances that are now recognized as metals may turn 
out to be compound ; and thus the circle may decrease in extent 
with the progress of chemical analysis. Suppose, on the other 
hand, that the denotatiob of the term ‘ metal ’ is fixed and defi- 
nite, that is, consists of a certain number of known elements, 
and is represented by a certain circle, what is then its conno- 
tation? The attributes connotated by the term ‘metal,’ and 
possessed in common by all the substances denoted by it. Now, 
these attributes may increase in number with the progress of 
chemical knowledge, and the term ‘ metal ’ may afterwards come 
to connote many attributas which it does not at present. Thus, 
both the denotation and the connotation of a term may vary with 
the increase of knowledge. 

§ 4, Exercises ; — • 

1. Describe the change in the denotation and connotation of each 
of the terms in the following series as you pass from the let to the 2nd, 
from the 2nd to the 8rd, and so forth, and, again, in the reverse order, 
as yon pass from the last to the last but one, and so on. 

i. Element, metal, gold. 

ii. Animal, man, Englishman. 

iiL Right-angled triangle, triangle, rectilineal figure, figure. 
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iv. Idteratore, Etiglkh philosophical Uteratnz^ in 

0 English. 

T. Foroe» gravity, the mattial attraction of the sun and the 
earth. 

vi. Solid, stone, precious stone, ruby, 
vii. Book, igneous rock, voloanio rook, pumice. 

2, Give as many examples as you can of series of three, four, or 
more terms e*aoh, in which each term of greater extension stands 
before a term of less extension. 

3, *‘The denotation and the connotation of a term vary tneme.'y.” 
Explain and criticise this statement. 

4, Can you give any example of terms whose denotation may 
increase without any change in the connotation, and also of terms 
whose connotation may increase without any change in the deno- 
tation 7 

6 . What determines the denotation and the connotation of a term 7 
Has every term a denotation and a connotation 7 

§ 5. If a number of terms be related to one another as 
represented in this figure, — 
that is, if the deiiotation of 
A 1)6 contained in that of B, 
and if the tlcnobifion of B 
be contained in tliat of C, 
and if their connotatioim l>o 
as shown in the ligiire by 
the small letters, then 0 is 
called a genua in relation to 
B, and B a 8 i>ecies in rela- 
tion to C j B a genus in re- 
lation to A, and A a species 
in relation to B : that is, the 
containing and the contained term are called respectively genua 
and species in relation to each other. The distinction betwcMCi 
them is however relative, for the same term may be a genus in 
relation to one, and a species in relation to another; here, for 
instance, B is a genus in relation to A, and a species in relation 

4—3 
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to C. The attribute ‘ b ’ is called the differentia of the species 
B in relation to the genus C, and the attribute ‘ c ’ tlft differentia 
of the species A in relation to the genus B. The differentia of a 
8[)ecies is that attribute which being added to the connotation of 
the genus gives the connotation of the species; here the attri- 
bute ‘b’ being added to ‘a’ the connotation of the genus C, 
gives aby the connotation of the species B, and is thus the 
differentia of the species B. By the differentia a species is 
distinguished from the other 82 )ecies contained in the same 
genus; C as a genus, for example, contains two species B and 
not-B, that is, those C’s that are B, and those C’s that are 
not-B; and by the differentia ‘b’ the species B is dii^inguished 
from the other si)ecica not-B contained in the same genus C. 
The two species B and not-B included in the genus C are called 
co-ordinate species. In the figure on page 54, the three sub- 
classes A, B and C contained in the class G are, similarly, 
co-ordinate species of the genus G; and the terms A, B, and C 
are chilled co-ordinate in relation to e^ich other and subordinate 
in relation to G, while G is called suijer-ordmate in relation to 
them. C and not-C are called contradictory terms or concei>ts, 
not-C including everything except C : that is, C and not-C 
co\’er the whole splicre of thought and existence; every thing 
and every thouglit is included in cither C or not-C. A and 
not-A, B and not-B, taking not-A and not-B in their widest 
sense, are also contradictory terms, and cover the whole sphere 
of thought and existence. Two contradictory terms are so re- 
lated to each other, that both can be neither affirmed nor denied 
of one and the same thing, that if one be true, the other must 
1)6 false, and if one lie false, the other must be true, of one and 
the same thing. For example, Ixffh the terms ‘organized being’ 
and ‘ not-organizod being ^ cannot be affirmed of one and the 
same thing, nor can both be denied of it ; if ‘ organized being ’ 
be affirmed, ‘ not-organized being’ must be denied, and if the 
latter bo affirmed, the former must be denied, of a thing; for 
every possible thing must fall into one or other of the two 
oompi'elionsive classes which divide between them the whole 
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sphere of thought and existence; a thing not included in one 
or other of the two all-embracing classes, ha.s existence neither 
in nature nor in thought. But if two terms Ijc so related to 
e.‘vch other, that both cannot be allirmed, but that both may be 
denied, of one and the same thing, that if one be true, the other 
must be false, but, not conversely, if one l)C false, the other must 
be true, of it, then they are called contrary terms. For example, 
of the two terms ‘black’ and ‘white,’ if ‘black’ be affirmed, 
‘white’ must be denied, of one and the same thing, but, not 
conversely, if ‘black’ Ixi denied, ‘wliito’ must be affirmed, of 
it, for both may be denied of it, that is, the thing in question 
may be neither black nor white, but of some other colour or 
of no colour at all. Thus ‘ cold ’ and ‘ hot,’ ‘ up ’ and ‘ down,’ 
‘virtue’ and ‘vice,’ ‘liglit’ and ‘darkness,’ &c., are contrary 
terms, while ‘cold’ and ‘not-cold,’ ‘hot’ and ‘not-liot,’ ‘light’ 
and ‘not-light,’ &c., are contradictory tonus. Two contrary 
terms do not completely cover the whole sphere of thought and 
existence, while two contradictory terms do. The difference 
between them may he thus shown by diagrams Suppose that 
all the different kinds and 
shades of colour are repre- 
sented by the large circle C, 
then the two contrary terms 
‘black’ and ‘white’ are re- 
presented by the two small 
circles, A and B, lying out- 
side each other, but both 
falling under the circle of 
colour C, while the two con- 
tradictory terms ‘black’ and 
‘not- black’ are represented, 
respectively, by A and riot- 
A, which jointly cover the whole sphere of thought and existence, 
not-A including everything except A. 
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Exercises on the Mutual Relations of Terms, ^ 

1. Give the geuus, sijecies, and differentia of the following 
terms 

(1) Plant, (2) Figure, (3) Triangle, (4) Body, (6) Metal, 
(6) Element, (7) Book, (8) Flower, (9) Bock, (10) Mind. 

2. Give a subordinate, a super-ordinate, and a co-ordinate of the 
following terms;— 

(1) Animal, (2) Solid, (3) Virtue, (4) Rock, (5) Substance. 

8. Give the contradictory and a contrary of tlie following terms : — 
(1) White, (2) Simple, (8) High, (4) Liquid, (5) Good, (6) 
Moral, (7) Vice, (8) Mortal, (9) Animal, (10) Mind, (11) Matter, 
(12) Form, (13) Beautiful. 

4. Has every term a genua and species? 


§ 6. Division and Definition of Terms : — The orderly state- 
ment of the denotation of a term, or the grouping of the deno- 
tation into smaller classes according to the presence or absence, 
or varying degree of an attribute, is the division of the term. 
And the setting forth of the connotation of a term is its defi- 
nition, or the definition of Che things or class denoted by the 
term. The definition is more or less complete according as the 
connotation of a term, or the group of attributes in which the 
things agree, is more or less exhaustiva The definition of a 



term, being a statement of 
its connotation, varies with 
any change in the latter. 
The division of a term like- 
wise varies with its denota- 
tion. With the increase in 
denotation the sub-classes 
increase in number or in ex- 
tent. If A, B, 0 are smaller 
classes under G, and if Q is 
enlarged into Q', A, B, C will 
no longer cover the whole 
extent They must increase 


in extent as represented by the dotted lines, or the larger class 
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must be divided in a different way, and give rise to new sub* 
classes. 

The concept, like the term, has its content or comprehension, 
and its extent or extension. The extent of a concept consists of 
the individual conceptions or things in which its content is 
found. The content of a concept consists of the elementtiry 
notions or ideas which constitute its very essence and meaning. 
The statement in words of all or any of these elements, is the 
definition of the concept; and the grouping of the individual 
conceptions into minor divisions according to their resemblance 
and difference, is the division of the concept The extent and 
the content of a concept, and the relation between them, may bo 
represented by circles, and capital and small letters of the alpha- 
bet, just as in the case of a term. 

§ 7. I^iiition as a logical process is the process of deter- 
mining the connotation of a term, or the attributes possessed in 
common by the things denoted by the term. It implies obser- 
vation, analysis, abstraction, comparison, and even generaliza- 
tion, and is a most important process in science. A definition 
as a product of thought is the product of this process. In a 
complete treatise on Logic, Definition would deserve a most 
prominent place. Here I shall give only the rules to which a 
definition ought to conform, noting, by the way, the faults to 
which the violation of them gives rise. A definition should con- 
form to the following rules or conditions : — 

(1) That it be an analytical statement of the connotation of 
the tenn defined. This rule includes the one given by the older 
logicians, that a definition should be per gmv* et diffm-entiam^ 
that is, a statement of the genus and a differentia of the term. 
If a part of the connotation is stated, the definition is partial 
or vMxmpkte; and if the whole of it is stated, the definition is 
complete. An incomplete definition, if it serves to distinguish 
the things denoted by the term from others belonging to the 
same higher class, corresponds to a definition per genu$ et dif- 
ferentiam, while a complete definition corresponds to a definition 
per genm et differejUias, The violation of this rule gives rise to 
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what has been called an accidental definition, or a mere descrip- 
tion of the things denoted by the term as well asfto redundant * 
and incomplete definitions. When any attribute not possessed 
by all the things denoted by the term, or not forming a part of 
its connotation, is stated in the definition, it is accidental; and 
when some attributes that follow from its connotation arc stated, 
it is redundant. For example, ‘a triangle is a figure which is 
bounded by three straight lines, and which has all its angles 
together equal to two right angles ’ is a redundant definition ; 

‘ water is a lifiuid substance ’ is incomplete ; ‘ man is a cooking 
animal’ and ‘iron is the cheapest metal’ are accidental; and ‘a 
plant is an organism having roots, branches, Icwives, flowers, 
fruits, &c.,’ is a mere description. 

(2) That it c.xactly coincide in extent with the denotation 
of the term defined. In other words, it should not include 
things other than those to bo defined, nor should it exclude any 
of them. The violation of this rule gives rise to the fault of too 
great width or narrowness. For example, the definitions ‘man 
is a sentient being,’ ‘ a metal is a solid substance,’ are too wide ; 
while ‘ man is a civilized animal,’ ‘ a metal is a heavy element,' 
are too narrow. 

(3) That it do not contain the term to be defined, or any 
of its synonyms. The violation of this rule gives rise to the 
fault of the circle in definition. For example, when a term is 
defined by itself, as ‘man is a human being,’ ‘a plant is a 
vegetable organism,’ ‘life is the sum of the vital functions,’ or 
when a term is defined by a second term, and the second again 
by the first, as ‘man is a rational animal’; and, again, ‘a ra- 
tional animal is a human being,’ ‘matter is an extended sub- 
stance’ ; and, again, ‘ an extended substance is a material body.’ 
From this rule it is evident that a term connoting an elementary 
attribute cannot be defined. For its definition will contain either 
the term itself or its synonym, or lie merely a description of it. 
Hence such terms as ‘ consciousness,’ ‘ feeling,’ ‘ pleasure,’ ‘ pain,’ 

* colour,’ ‘ smell,’ &c., connoting elementary attributes, cannot be 
defined. The definitions or rather descriptions and analyses that 
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are given of them, consist of a statement of the circiimstaucos or 
Conditions un#er which they are produced. 

(4) That it be expressed in clear and unambiguous lan- 
guage. In other words, it should not be expressetl in ob.scuro, 
figurative, or ambiguous language. The violation of this rule 
gives rise to obscure and figurative definitions, which are inis- 
luiderstood, often bear more than one interpi’ctatiou, and arc 
a soui'ce of much trouble and misunderstanding both to tlio 
teacher and the pupil, as well as to the general reader. ‘Tiie 
intuitive rea.son is the eye of the soul,’ ‘ The mind is a tabula 
rasa,’ ‘The ideas are the images of external objects,’ ‘The soul 
is the first entelecheia of a natural body which has i>otential 
lifeh’ will servo as examples. 

(6) That it ho not negative, where it can bo affirmative. 
The violation of this rule gives rise to negative definitions vshich 
are often almo.st mciiningles.s. ‘Mind is Jiot matter,’ ‘mind is 
the non-extended,’ ‘evil is that which is not good,’ ‘vice is that 
which is not virtue,’ ‘ virtue is that which is not vice,’ are nega- 
tive definitions that are almost useless. 

Exercises on Definition. 

I. Test the following definitions : — 

(1) Logic is the science of thought. 

(2) Logic is the science of reasoning. 

(3) A triangle is a three-sided figure, of which any two sides 

together are greater than the third, 

(4) (a) “A power is a force which tends to produce motion,” 

— Ganot. 

(&) “Porosity is the property which bodies possess of having 
pores." — Ganot. 

(c) “Matter is any thing whose existence can be determined 
by one or more of our senses.” — Ganot. 

(5) A force is a power that can produce motion. 

(6) A plant is an insentient oxganizod being. 

(7) A crystal is a solid substance of a definite geometrical form. 

* Aristotle’s definition of the soul quoted by lleid in his Inquiry. 
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(8) An eqiiilatea*ftl triangle is a three-sided figure, having all its 

angles and sides respectivelj equal to each #ther. 

(9) A triangle is a figure bounded hj^ three straight lines. 

(10) Logic is the science of human knowledge. 

(11) Gold is a precious metal. 

(12) Diamond is a kind of carbon. 

(18) Oxygen is a supporter of combustion. 

(14) A rock is a hard substance. 

(15) Inorganic substances are dead material bodies. 

(10) Mind is a thinking substance. 

(17) A plant is a being possessing vegetable life. 

(18) A glacier is a river of ice. 

II. Define the following terms 

(1) Student, (2) College, (3) University, (4) Library, (6) Class, 
(0) Term, (7) Mind, (8) Matter, (9) Thing, (10) Pood, (11) 
Bird. (12) Lake, (13) Book, (14) Tree, (16) Plant, (16) Flower, 
(17) Animal, (18) Virtue, (19) lioligion, (20) Science. 

§ 8. Logical division is 'to be distinguished, on the one hand, 
fi'om what is called physical division, or the analysis or separa- 
tion of an individual thing into its component parts ; and, on the 
other, from what is called metaphysical division, or the analysis 
of an individual thing into its constituent attributes, qualities, or 
properties. 

The division of a plant into its roots, trunk, branches, and 
leaves, or of an animal into its head, tnmk, limbs, &c., is physi- 
cal; while the division into the qualities which constitute a 
plant or an animal is metaphysicaL The division of a piece of 
gold into two or more parts is physical, while the division or 
rather the analysis of it into the qualities, yellow colour, a certain 
specific gravity, a certain form, size, solidity, &o., which are 
possessed by every particle of it, is metax>hysical. Similarly, 
©very individual object may be divided physically into its com- 
ponent partieles or parts, and metaphysically into its qualities, 
properties, or attributes. But both those kinds of division 
should be distiuguished from Ic^oal division, which cannot bo 
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^plied to an individual thing or attribute, but only to a class of 
tilings or attributes. 

The rules or conditions to which a logical division ought to 
conform are the following : — 

(1) That what is to be divided be a class and not an indi- 

vidual. In other words, a singular term cannot be divided, and 
only a general term is capable of logical division. The violation 
of this rule gives rise either to physical partition, or to meta- 
physical analysis. A collective term, such as ‘a nation,’ ‘a 
library,’ *a forest,’ ‘the universe,’ ‘the animal kingdom,’ being 
really singular in signification, is also incapable of logical divi- 
sion. • 

(2) That the division be founded upon the presence or 
absence, or upon the varying degree, of a certain fundaTnental 
attribute; in other words, that there be only one fundamentum 
divisionU or principle of division. The violation of this rule 
gives rise to the fault of cross-division. 

(3) TTiat the name of the class divided be applicable, in the 
same sense, to each of the sub-divisions or smaller classes into 
which the whole is divided. The violation of this rule also gives 
rise to physical partition, or to metaphysical analysis. 

(4) That the sub-divisions be together equal to the class 
divided. In oth^ words, the denotations of the dividing terms 
should together exactly coincide with the denotation of the 
divided term. The violation of this rule gives rise to the fault 
of incomplete or over-complete (too narrow or too wide) division. 

(6) That the sub-divisions do not overlap, but completely 
exclude each other. In other words, any individual included in 
the denotation of one dividing term, should not bo included 
the denotation of another. The violation of this rule gives rise 
to the fault of over-lapping division. 

I shall illustrate the above rules by a few examples : — (1) A 
division of rectilineal triangles is into (i) equilateral, (ii) isosceles, 
and (iii) scalene. Here the term divided is general ; the princi- 
ple of division is the equality or inequality of the sides; the 
divided term ‘rectilineal triangle’ is applicable to each sub- 
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division ; the sub-divisions taken together coincide exactly with 
the class divided ; and they exclude each other. *tn this division 
an isosceles tiiangle is defined as having only two sides equal, 
otherwise the second sub-division will include the first, and the 
division involve the fault of overlapping. (2) A division of recti- 
lineal figures is into (i) three-sided, (ii) four-sided, (iii) five-sided, 
(iv) six-sided, (v) more-than-six-sided ; here the divided term is 
general ; the principle of division is the varying number of the 
sides; the term ‘rectilineal figure’ is applicable to each sub- 
division; all the sub-divisions are together equal to the whole 
class; and they exclude each other. (3) A division of plane 
angles is into (i) acute, (ii) right, and (iii) obtuse;* this also con- 
forms to the five rules. 

From the examples given above it is evident that we cannot, 
witliout a knowledge of the things divided, ascertain whether a 
division conforms to the rules. There is, however, one kind of 
logical division in which this is evident from the form. It is 
called Dichotomy — the dividing or cutting into two. In this 
kind of division a class is divided into two parts, which, accord- 
ing to the Principle of Excluded Middle, completely cover the 
whole. Its nature will be evident from the following examples ; — 


(1) ANIMALS 


Vertekrate 

animals 


Invertebrate 

animals 


Mammalia Vertebrate animals 
other than 
Mammalia 
! 


Birds Other than birds 

! 

Reptilia Other than Reptilia 


Amphil 


tibia 


Other than Amphibia 
(Fislies) 
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(2) MATEEIAL BODIES 


Solid iDodies 

Not-solid bodies 

1 

Liquids Not-liquicl bodies 

1 

Gaseous Not-gaseous {i.e. other than solid, 
liquid and gaseous bodies) 

(3) EXISTENCES, OK, THINGS IN THE WIDEST SENSE 

1 

Material Immaterial 

1 (mind, soul, 

1 spirit, &C.) 

Organized 

Not-organized (inorganic 

(plants and 

things, rocks, minerals, (fee.) 

(animals) 

Sentient 

Insentient 

(animals) 

(plants) 

1 


Kational Irrational Flowering Flo\v(‘rless 
(man) (lower animals) 


In these examples of division by Dicliotomy, the rules given 
above hold good. In Deductive Logic, we can, strictly s[;eaking, 
treat only of this kind of Logical Division. For, in no other 
kind of it, can we feel perfectly sure, without special rehjrcnco to 
the things divided, that the rules hold good : that the suh groups 
Liken together, for example, are neither greater nor less than the 
whole divided ; that they do not overlap ; or that there are not 
more principles of division than one. The reader can easily 
satisfy himself of the truth of this remark, by trying to find out 
for himself whether the following divisions are strictly logical or 
not: — 

1. The Division of Invertebrate animals into (1) Protozoa, 
(2) Coelenterata, (3) Annuloida, (4) Annulosa, (5) Mollusca. 

2. The Division of Mental Phenomena into^l) Cognition, 
(2) Feeling, (3) Volition. 
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8. The Division of Plants into (1) Monocotyledons, (2) 
Dicotyledons, and (3) Cryptogams. 

4. The Division of Bocks into (1) Igneous, (2) Aqueous, and 
(3) Metamorphia 


Exercises on Division* 

I. Test the following Divisions 

1. Triangles into Equilateral, Right-angled, and Scalene. 

2. Terms into Abstract, Absolute, and General. 

8. Terms into Singular, General, Collective, and Distributive. 

4. Figures into Triangles, Quadrilaterals, and Circles. 

6. Quadrilateral Figures into Parallelograms, Squares, Oblongs, 
Rhombuses, and Rhomboids. 

6. Flowers into Petals, Sepals, Stamens, and Pistils. 

7. The World into Asia, Africa, Europe, Australia, and America. 

8. Deductive Logic into Terms, Propositions, and Inferences. 

9. A piece of Chalk into Whiteness, Extension, Solidity, Weight. 

10. The animal body into the Lungs, the Heart, the Stomach, 

the Senses, the Brain, the Muscles, the Bones, and the 
Ligaments. 

II. Terms into Concrete, Singular, Positive, and Abstract. 

12. Houses into Brick-made, Stone-mado, One-storeyed, Two- 

storeyed, and Huts. 

13. Religion into Christian, Mahomedan, Hindu, and Parsi. 

14. Virtue into Truthfulness, Justice, Benevolence, Temperance. 

16. Sciences into (1) Theoretical and Practical, (2) Material and 

Mental, (3) Mathematical, Physical, and Moral. 

16. Substances into Material, Organic, Inorganic, and Mental. 

17. Logic into Deductive, Inductive, Formal, and Material. 

18. Things into Material, Immaterial, Sentient and Insentient. 

11. Divida logipally the following terms : — 

(1) Name, (2) Proposition, (8) Book, (4) House, (5) Student, 
(6) Examination, (7) Act, (8) War, (9) Phenomenon, (10) Man, 
(11) Colour, (12) Smell, (18) Taste, (14) Touch, (15) Sound, 
(16) Force, (17) Energy, (18) Body, (19) Mental State, 
(20) fiper. 
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The Definition and Divisions of Proposttions. 

§ 1. A proposition may be defined as an afiinnation or 
denial of a certain relation between two terms. It thus consists 
of two terms and of a word, or words, or part of a word expressed 
or understood, as a sign of affirmation or denial. That which is 
afi[irmed or denied is called the Predicate, that of which it is 
affirmed or denied is called the Subject, and that which stands as 
a sign of affirmation or denial is called the Copula, of the proj)o* 
sition. For example, in the proposition ^‘All men are mortal,” 
*all men’ is the subject, ^mortal’ the predicate, and ‘are’ the 
copula or the sign of affirmation; in the proposition “Some men 
are not wise,” ‘some men’ is the subject, ‘wise’ the predicate, 
‘are not’ the copula or the sign of denial; in the proposition 
“The sim rises,” ‘the sun’ is the subject, ‘rise’ the predicate, 
and the letter ‘s’ is the copula; here the affinnation of the pre- 
dicate of the subject is expressed bj a slight alteration, called an 
inflection of the word ‘rise.’ When fully expressed, the last 
proposition stands thus The sun is rising,” in which the sign 
of afltenation is explicitly stated, and is the same as in the first 
example given abova 

The subject or the predicate of a proposition may consist of a 
single word or of any combination of words constituting a term 
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In the propositions “ Chalk is white,” “ The virtuous are happy,” 
“That all men are mortal is known to everybo(fy,” “To kno\^^ 
any subject thoroughly is not easy,” &c., ‘ chalk,’ ‘ the virtuous,’ 

‘ that all men are mortal,’ ‘ to know any subject thoroughly ’ are, 
resj>ectively, the subjects, and ‘white,’ ‘happy,’ ‘known to every- 
body,’ ‘ easy ’ are, respectively, the predicates. 

The copula of a proposition, when stated in the logical form, 
consists usually of the parts of the verb ‘ to be ’ with or without 
the negative particle ‘not.’ It should be carefully noticed that 
the copula merely expresses a certain relation between the subject 
and the predicate, and does not imply the existence of either. 
For example, in the symbolical proposition ‘A is B,’ ‘A’ is the 
Bul>joct, ‘B’ the predicate, and ‘is’ the copula which, in the 
affirmative form, merely expresses the presence of a particular 
relation between A and B, and does not imply the existence of 
either the subject or the predicate. Similarly, in the proposition 
‘A is not B,’ the co])ula ‘is not’ is merely a sign of the absence 
of a particular relation between A and B, and does not signify 
either the existence or the* non-existence of A or B. The verb 
‘to bo’ used as cojuila should be distinguisheii from the same verb 
used as copula and predicate in a proposition. In the latter case, 
it implies the existence of the subject. In the proposition, ‘A is,’ 
for example, * is ’ means * exists ’ and is equivalent to ‘ is existing.’ 
In this sense, also, the verb ‘ to be ’ is ambiguous ; for the words 
‘is,’ ‘are,’ ‘being,’ &c,, like ‘exists,’ ‘existing,’ ‘existence,’ &c., 
may, according to context, mean either existing in Thought, that 
is, free from self-contradiction, or existing in Nature, that is, 
corresponding to actual exista.oo, and free not only from self- 
contradiction but also from d sagreement with fact or reality. 
The proposition, ‘A is,’ may mi^an simply that the idea or con- 
cept A exists in Thought without any reality or fact corresponding 
to it, or it may mean that the idea A exists in Thought and 
agrees with fact or reality. Th subject of a proposition may 
exist in neither of these senses. In the proposition, “A square 
circle is not,” the subject ‘ a square circle ’ haa existence neither 
in Nature nor in Thought 
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According to some logicians the copula consists of the verb 
'•to be’ withoSt the negative particle ‘not.’ They attach this 
particle not to the copula but to the predicate, and thus make all 
propositions apparently ailirmativo. They cannot of course get 
rid of the noty or of the fact of negation or absence of something ; 
and what is excluded from the copula must be included in some 
form in the predicate. In the proposition ‘A is not B,’ ‘not-B’ 
is, according to them, the predicate, and ‘ is ’ the copula ; the 
‘not’ of the co[)ula being tiius attiiched to the predicate. In 
abolishing the ‘not’ of the copula, they only multiply unneces- 
sarily the number of negative terms, and make the meaning of 
propositions with such terms vague and indefinite. 

Some logicians make the copula c()nsi.st of the present tense 
only of the verb ‘to bo’ with or without the negative particle, 
that is, of ‘is,’ ‘are,’ ‘is not,’ ‘are not,’ and exclude the other 
tenses. Ilainiltbn, Mansel, Fowler, tSic., have adopted this view, 
while Mill conteiuis that the clement of time, or modificiitions of 
tense are as much a part of the copula ^us the particle ‘ not ’ or 
the fact of negation. Just as wo cannot, ho would argue, exclude 
the latter, so we cannot exclude the former; its exclusion from 
the copula would rcquiic it to bo included in the predicate as in 
the case of the particle ‘not.’ As the copula expressas only a 
certain relation (or its absence) between the subject and the pre- 
dicate, it does not consist of any particular tense. It is free from 
the element of time, which should be referred to the predicate. 

A judgment is the mental recognition of a ccrhiiu relation 
between two concepts. It consists of two concepts, the Siiljcct 
and the Predicate, and of the recognition of a certain relation, 
agreement or disagreement, congruence or incongruence, kc., 
l)etween them, the Copula. When the two concepts are true, 
that is, corr^pond exactly to the attributes and things actually 
existing, and when the relation between them is also true, that is, 
corresjKjnds exactly to the relation between the attributes and 
things, then the judgment is true; otherwise the judgment 
must be regarded as false. A true judgment is the recognition 
of a relation existing between attributes and things. A rela- 
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tion between two attributes or things may be cojjsidered (1) in^ 
itself, without any reference to our thought or any mode of our 
thinking bf it, (2) as thought by us independently of any mode 
of expression in language, and (3) as thought and expressed by 
[ us in language. A judgment is the relation as thought by us. 

I A proposition is the relation as thought and expressed by us in 
i language. By some logicians a proposition is rcgaicled as the 
^ objective relation itself, or expressed in language without any 
reference to our thought or any mode of our thinking of it. 

§ 2. The Divisions of Propositions. 

A proposition in Logic usually corresponds to a simple or to 
a complex sentence in grammar, while a compound sentence in 
Grammar generally corresponds to a plurality of propositions in 
Logic, 

Symuoi.tcal Examples of Puoi’ositions. 

I. Propositions {shujle). 

1. A is B, a simple sentence. 

2. A that is C is B, a complex sentence. 

3. A that is C is B that is D, a complex sentence. 

4. If A is, B is, a complex sentence. 

6. A is either B or C, a compound sentence. 

G. If A is, either B or 0 is. 

11. Comhinations of Propositions {also called Comiwimd Propositioiut). 

1. A is B and C; or A is B as well as C. 

2. A and D are B ; or A as well as D is B. 

.S, A and D are B and C. 

4. A that is E, and D that is F, are B. 

6. A that is E, and D that is F, are B which is G, 

6. A is B, and C is D. 

7. A is B, but C is D. 

8. A is neither B nor C, 

9. Neither A nor D is C. 

The various divisions of propositions are founded upon certain 
aspect# possessed by every proposition. A tabular view of the 
divisions is given below : — 
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Propositions. 


^ I. Relation . 


■I 

IL Quality ... | 


Categorical: A is B, A is not B. 
Conditional: If A is, B is. 
Affirmative: A is B. 

Negative: A is not B. 


( Necessary : A must be^JS, 
III. Modality..../ Assertor;^ A is B, 

( Problematic: A may be B. 


IV. 


Quantity ... 


Universal: All A is B. 
Particular ; Some A is B. 


I V. Import 


/ Verbal, Analytical : All men are 
J animals. 

I Real, Synthetical: All men are 
I mortal. 


We shall now proceed to explain these divisions in onier. 

§ 3. Division of Propo.sitions according to Jlolation. 

The first division of propositions is into (1) Categorical and 
(2) Conditional, founded on the relation between the two terms, 
or on the nature of affirmation or denial. A categorical proposi- 
tion is one in -which the relation between the subject and the 
predicate is a simple, unconditional one, in which the predicate 
is simply affirmed or denied of the subject, without any condi- 
tion being laid down. For example, in “A is B,” “All metals 
are elements,” B is affirmed of ‘A’ unconditionally, ‘elements’ is 
affirmed of ‘all metals’ under all circumst/inces without any 
restriction or condition. Similarly, in the proposition “Some 
men are wise,” ‘wise’ is affirmed absolutely or unconditionally of 
‘some men.’ A conditional proiKJsition, on the other hand, is 
one in which the relation of de^xjudence is affirmed or denied 
between two assertions or in which an affirmation or denial is 
made under a certain condition. In the proposition “if A is B, 
C is D,” for example, the assertion *C is D’ dei)ends on the asser- 
tion ‘A is B,’ or D is affirmed of C, provided B is affirmed of A. 
The truth' of the second clause depends upon that of the 
first. Hence the first clause is called the antecedent, condition, 
or reason, and the second the consequent. The dependence 
of the one upon the other, or the conditional nature of 

2 
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the affirmation in tlie proi)oaition, is expressed by^the word ‘if’^ 
before the antecedent, and ‘then’ or ‘therefore’ understood 
before the consequent. The word ‘if’ is sometimes replaced by 
such words as ‘when,’ ‘where,’ ‘j^rovided that,’ ‘suppose,’ or 
their equivalents. In the proposition “A is either B or C” we 
have conditional aflirmation : ‘ B ’ is affirmed of ‘A,’ if ‘O’ is 
denied of ‘ A ’ ; or ‘ C ’ is aflirmed of ‘ A,’ if ‘ B ’ is denied of the 
latter. Thus tliere is really one assertion, and the proposition is, 
in fact, equivalent to one or other of the two propositions, (1) “if 
A is not C, A is B ” ; and (2) “ if A is not B, A is 0.” 

(Conditional propositions are divided into two classes, (1) 
Hypothetical and (2) Disjunctive, according as the two members 
or clauses are conjoined by ‘if . . . . then,’ or disjoined by 
‘either .... or.’ The propositions “If A is, B is,” “If A is B, 
C is D,” “If A is, B is not,” belong to the first class, and the 
propositions “A is cither B or C,” “Either A is B or C is D,”&c., 
belong to the second class. 

Disjunctive and hypothetical propositions have been also 
called Cotnplex and e\’en Compoundy because they apparently 
consist of more than one proposition. In reality, however, they 
are as simple as categorical jiropositions, and exjiress wich but 
one affirmation or denial — the affirmation or the denial of the 
de[>endence of one as.sertion upon another, or, more properly, of 
one m.'uiy-wordod term upon another. The two clauses of a 
hypothetical pro[)osition are really equivalent to two many- 
worded terms, and not to two categorical propositions as in the 
case of a compound proxwsition. In the proposition “ If A is, B 
is,” the antecedent ‘ A is ’ and the consequent ‘ B is ’ are not two 
independent assertions in which the existence of A and that of B 
arc, rosj>octively, aflirmed, but parts of a conditional aflirmation, 
tlie truth of the one part dciiending upon that of the other. 
They are, in reality, two many-worded terms, like ‘ that men are 
mortol,’ ‘ to live happily,’ &c., and mean simply ‘ the existence of 
A * and ‘ the existence of B ’ resj^ectively ; and the relation 
expressed by the proposition is that of dei^endonce of the latter 
upon the former. Similarly, in the proi>osition “ If A is B, C is 
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D,” the antecedent *A is B’ means ‘A being B,’ ‘the fact or 
'event of A bc^ig B/aud the cuiisoqiiciit ‘C is D ’ means ‘C being 
D/ or ‘the fact or event of C being B'; and thp relation 
exi)resscd by the proposition is the dependence of the latter upon 
the former. The disjunctive proposition may likewise be shown 
to )>e really simple, though apparently consisting of several 
proj.)ositions. 

According to some logicians (Hamilton, Thomson, Boole, 
Ucl)erwcg, Bain, and Fowler), in a disjunctive proposition, the 
truth of one clause or alternative n)oml>er depends on tiie falsity 
of another, and r/cc versd. Thus in the pro]>ositiou “A is eitlior 
B or G,’’ thc*trutli of ‘ A is B ’ depends on the falsity of ‘ A is 0,’ 
and the falsity of ‘ A is B ’ on tlie truth of ‘A is C ’ ; tlie truth of 
‘A is C,’ on the falsity of ‘A is B,’ and the falsity of ‘A is 0,’ 
the truth of ‘A is B.’ Tlio disjunctive proposition “A is eitlier 
B or C” is thus equivalent to one or other of the four hypothe- 
tical [U'opositions : — 

(1 ) If A is not G, A is B, 

(2) If A is G, A is not B, 

(3) If A is not I>, A is G, 

(4) If A is 1>, A is not G. 

According to other logicians (VVhately, Manscl, IVlill, and 
Jevoiis), in a disjunctive proposition, the falsity of one alterna- 
tive incmW.r implies the truth of the other, and not vice versd. 
Thus, of the four hypotheticals above they would rccoguiy.o only 
the first and the third, and reject the other two as not implieti by 
the disjunctive proposition. According to them, the truth of 
one member does not imply the falsity of the other, and botli 
may be true. Mill illustrates this view in the following way ; — 
The proposition “He is either a fool or a knave does not mo.'in 
that ho cannot be both a fool and a knave. Its explicit meaning 
is that (1) if he is not a fool, he is a knave, and that (2) if he is 
not a knave, he is a fool. This is, also, the view given aljove and 
seems to be the more reasonable of the two vdews. On the 
whole, however, the difterence l>otwcen the two views seems to Ijo 
merely a verkil one. The <piestioii is, Are the two meiulx?rs 
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disjoined by * either .... or ^ exclusive alternatives or not ? If 
they are, then Ueberweg’s view is true. If they are ffot, then Mill’s ‘ 
view is true. Which of the two is true, may be determined by 
usage, and it seems that usage sanctions both ; sometimes the al- 
ternatives disjoined by ‘either ... or’ are exclusive, and sometimes 
not. For example, in the propositions, “This organism is either a 
plant or an animal,” “The soul is either mortal or immortal,” the 
alternatives are exclusive : the same subject cannot possess^ the 
two attributes expressed by them. In the propositions, “This 
metal is either a conductor of electricity or a conductor of heat,” 
“ Ho who prefers a lower pleasure in presence of a higher, is either 
immoral or imprudent,” “ A mental phenomenon is one either of 
knowing, feeling, or willing,” the alternatives are not exclusive : 
the same subject may possess the attributes expressed by them. 
In this book we shall recognize both the views, though prefer- 
ence is given to the view we have connected with Mill’s name. 

§ 4, Division according to Quality. 

The second division of propositions is into (1) Affirmative 
and (2) Negative, founded on their quality is, according as 
the predicate is affirmed or denied of the subject. AiTaffirmaH^ 
pJdfibsition is one in which the predicate is affirmed of the 
subject, that is, in which the attribute signified by the predicate 
belongs to the subject ; or in which the individual or the class 
denoted by the subject is included in the class denoted by the 
predicate ; or in which tliere is an agreement between the ideas 
or notions of the subject and the predicate; or in which the 
attribute connoted by the predicate accompanies the attribute 
connoted by the subject ; or lastly in which, as in the case of the 
hypothetical proposition, the consequent depends on the antece- 
dent. A negative proposition, on the other hand, is one in 
which the attribute signified by the predicate does not belong to 
the subject; or in which the subject as a class is excluded from 
the predicate as a class; or in which there is a disagreement 
between the ideas of the subject and the predicate ; or in which 
the attribute connoted by the predicate does not accomimny the 
attribute connoted by the subject; or lastly in which, as in the 
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case of the hypothetical proposition, the consequent does not 

• depend on, df is independent of, the antecedent. The quality 
of a categorical proposition is determined by its copula. T he 

fqc^lity of m hypothetical proposition is determined by t|ie 
quality of its consequent and is not affectetl in any way by the 
quality of its antecedent Thus if the consequent clause of an 

# hypothetical proposition is affirmative, the proposition isaffirnia- 

itive; and if it is negative, the proposition is negative. 


Sj/mbolical Examples: 
A is B. If A is, B is. 

If A is B, 0 is D. 

If A ft not B, 0 is D. 

A is not B. If A is, B is not. 

If A is B, C is not D. 

If A is not B, 0 is not D. 


Airirinativo. 


Negative. 


Concrete Exam pica. 

All metals are elements; All men are mortal. J 

If it rains, the ground will bo wet. v Affirmative. 

If Hydrogen is not a non-raetal, it is a metal. ) 

No men are perfect. j 

It the wind blows from the north, it will not be hot. \ Negative. 

If a triangle is not equilateral, it is not equiangular. ) 

§ 5. Division acxjording to Modality. 

Tbo third divi.sion of propositions is founded on their modality^ 
and is into (1) Necessary, (2) Assertory, and (3) IV)bleniatic, 
The modality of a proi^sition is a special development of its 
quality. According to tho latter, the predicate is affii’med or 
denied of the subject ; on tho former dciKjncls the si)ecial charac- 
ter of the affirmation or denial, whether the relation affirmed or 
denied between the subject and the preditvito is a necessary, 
assertory, or problematic one. If the relation or connection 
between A and B, the subject and predicate of a proposition, be 
one foiuided on their very nature and constitution, that is, one 
universally and necessarily true, tho modality ol tho pro|)Ositioa 
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is necessary: “A must be B.” “The two sides of a triangle 
must l>e togetlier greater tlian the third.” If th#connection 
one established by experience, and true as far as experience 
extends, that is, one not implying necessity, the modality of the 
proposition is assertory: “A is B”; “All men are mortal”; 
“All material l;)odies gravitate.” If the connection be uncertain, 
true under certain circumstances, and not under others, if A may 
or may not bo B, then the modality of the proposition is said to 
be problematic; as in the proi)ositions “It may rain to-morrow,” 
“ lie may be wise,” “ He is probably a good man.” The modality 
of a i^roposition thus consists in the degree of necessity, certainty, 
or prol)ability of the connection or relation between the subject 
and the predicate, and is expressed by such words as must be, 
necessarily, certainly, most probably, probably, may be, &c. 

Dr Venn, in his work on the Logic of Chaiicc^ argues that 
modal propositions cannot be satisfactorily treated of in Pure 
Logic, or the Logic of Certainty, Imt only in the Logic of Proba- 
bility h Hamilton, Mansel, and others exclude modality from 
Logic. Hamilton excludes it altogether from logical pi’opositions. 
Fowler coniines it to the predicate and keeps the copula free from 
all adverbs of time, place, &c., as well as from all words and 
pli rases ex])ressive of the degrees of conviction or certainty. 
’Ucherweg, following Aristotle, gives three kinds or varieties of 
modality : — (1) Necessary or Universal: A must bo B. (2) Asser- 
tory : A is B. (3) Contingent or Problematic : A may be B. 
Dr Venn maintains that assertory and necessary propositions 
express the same full belief or conviction, while problematic 
propositions express all the degrees of conviction, so that the 
division is really into two and not three distinct classes. This 
subject neeil not Ik 3 discussed here : but the question is, Is the 
corhxinty or the mental conviction of pro^wsitions such as “all 
the three angles of a triangle are together equal to two right 
angles,” of the same kind and degree as that of propositions hke 
“ all men are mortal,” “all material bodies gravitate” I 

* Bee below, the Chapter on “Probable Bcasoning and Probability." 
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§ 6. Division according to Quantity. 

Tlie foui'tll division of propositions is into (1) Universal, and 
(2) Particular, founded on their quantity. A categorical proposi- 
tion is universal or particular accoixling as its subject is token in 
its entire or in its partial extent. Its quantity is determined by 
the quantity of its subject. “All A is and “No A is B” are 
l>otli universal, because, in the former, ‘B’ is aflirmcd, and, in 
tlie latter, B is denied, of the whole of ‘A,’ that is, of every 
individual thing denoted by ‘A.’ “Some A is B,” “some A is 
not B” arc both particailar, because, in the former, B is atlirmed, 
and, in the latter, B is denied, of a part of the subject ‘A.’ The 
logical meaning of the pr(q)o,sition “Some A is B” is that ‘at 
least one A is B,’ that ‘B’ is aflirnied of at le;ist one individual, 
if not of more, belonging to the class ‘A.’ 

A proposition of the form “A is B”or “A is not B” is said to 
bo an indesiynate or iudybiite proposition, because its quantity, 
or rather the quantity of its subject, is not stated explicitly; the 
proix)sitions “Metals conduct electricity,” “animals have a 
nervous system,” “[dants have flowers,” “material bodias have 
weight,” &c., belong to this class. TIic quantity of those pro- 
positions cannot be deba-mined witliout a reference to the sciences 
to which they resjiectively belong; or, in otlier words, vrithout a 
knowledge of their as distinguished from their /orm; but 

it is, in reality, either universal or 2 )articular, that is, the })redi- 
c.itc in e;ich of them is affirmed either of the whole of the subject, 
or of at least a part of it — of every individual thing denoted by 
it, or of at least one individual. 

When tlie subject of a pruposition consists of a general term 
such as ‘a German,’ ‘a man,’ or of a singular term such as 
‘Jdato,’ ‘this man,’ the proposition is called by some Logicians 
&in^udar. Such a proposition should be referred to the class of 
universal proj^ositions, when the subject denotes definitely an 
individual or a collection of individuals, as the predicate is, in 
that case, affirmed of the whole of the subject; and to the class 
of particular projositions, when the subject docs not definitely 
refer to an individual or a collection of individuals. For example, 
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^ the proposition “A man was there” is a singular proposition 
’ belonging to the class of particuliar\ propositions, irhile the pro-< 
position ‘‘This man was there” is a sin^ff^ro^sition, belong- 
ing to the class of universal propositions. “ One metal is liquid” 
is a singular proposition belonging to the former class, while 
/ “Mercury is a liquid metal” is a singular proposition belonging 
' to the latter class. In like manner, when by any descriptive 
words, or demonstrative pronouns, any individuals of a class 
. forming the subject of a proposition are definitely pointed out, 
the proposition is universal and not particular: “These three 
men were there,” “These metals belong to the Copper Group,* 

“ All metals except mercury ^e solid sutetances,” “Those metals 
that do not rust are noble metals,” are all upiyersarpropositipna. 

Wo have explained above the quantity of categorical propo- 
sitions, when the subject is taken in its denotation or extent. 
We get the Scamo two- fold division, when the subject is taken in 
its connobxtioii or intension, for the attribute signified by the 
predicate B may accompany the attribute connoted by the 
subject A in every case, efr in some cases, — under all circum- 
stances universally, or under particular circumstances contin- 
gently. In the former case, the proposition “ A is B ” is univers/d, 
and in the latter case, it is particular. For example, the propo- 
sition “All men are mortal ” is universal, and mefins, when the 
subject is taken in its connotation, that mortality accompanies 
Immanity under all circumstances, that wherever humanity is, 
morUlity is. The proposition “ Some men ore wise ” is j^articular, 
and rnefins, when the subject is taken in its connotation, that in 
some awes, or under certain circumstances, wisdom accompanies 
humanity, that iu at least one caa^ where humanity is, wis- 
dom is. 

The hypothetical proposition is universal, when, in every 
case, the antecedent is follow'etl by the consequent; and it is 
particular, when the consequent follows the antecedent in some 
cases, or in ai least one case. The universal proposition “If A 
is, B is,” or, mji:^ explicitly, “ In all cases, if A is, B is,” moans 
that wherever exists ‘B* exists, that imder whatever circum- 
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stances happens, it is followed by the happening of 
%nd the partitular proposition “In some cases, if A is, B is,’ 
means that, in at least one case, the existence of *A’ is followed 
by the existence of ‘ B.* 

. EXAMPLES. 

J. Universal, 

1. All men are mortal. 

2. No man is perfect. 

3. If mercury is heated, it rises in temperature. 

4. If water is heated to 100“ 0. under a pressure of 760 mm., it 

boils. 

5. This animal is either a vertebrate, or an invertebrate. 

6. The soul is either mortal or immortal. 

7. Space is either finite or infinite. 

II. Particular, 

1 . Some men are wise. 

2. Some elements are not metals. 

3. In some cases, if water is heated, it contracts. 

4. In many cases, if there is a sensation, there is a perception. 

6. In some cases, if there is a sensation, there is no perception. 

6. Some men are eitlier philosophers or prophets. 

§ 7. The Propositional Fonns according to Quality and 
Quantity. 

Propositions are divideil into aftinnative and negative accord- 
ing to their quality. The affirmative proiK)sitions, as well as 
tlie negative, may again be divided into universjjil and particular 
according to their quantity. Thus we get the following classes 
or forms of propositions : — 


PiiorosiTioNs 


Affirmative Negative 


Universal 
All AisB; 
In all cases, 
if A is, B is. 
A 


Particular 
Some A is B ; 
In some cases, 
if A is, B is. 
1 


Universal 
No A is B ; 
In all cases, 
if A is, B is not. 
E 


Particular 
Some A is not B ; 
In some cases, 
if A is, B is not. 
O 
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Every universal affirmative proposition is called A, every 
universal negative proposition E, every particidar affirmative 
proposition 1, and every particular negative O, that is, A, E, 1, 
and 0 are the symbols for the propositions of those classes 
‘ resiHJctively. The words ‘all,’ ‘the whole,’ ‘any,’ ‘each,’ ‘every,’ 
‘ a few ’ and ‘ certa in ’ used delin y ijjj ^y . ‘ Ho,’ ‘ none,’ &c., are signs 
ofTor E. The words ‘ som^^laoC all,’ ‘ at least one,’ ‘ not none,’ 
‘a few’ and ‘certain’ used indefinitely, ‘many,’ ‘most,’ &c., are 
signs of I or 0. 

The quality and quantity of a proposition cannot always be 
dctormiiicd fiorn its form. Without a knowledge of the subject- 
matter, we cannot, in many cases, s;iy whether it is universal 
or particular, affirmative or negative. For example, tlio pro- 
position “ hi very man is not leixrncii ” would seem to be E from 
its /orm, but from its meaniwj it is rc^illy O or I, that is, it 
mains that some men are not learned, and implies that some 
men are. Thus it may be hiken, from its meaning, to bo in- 
ditierently 0 or I ; but iti it is usually regarded as a more 

negation of tlie proposition* “Ail men are learned,” and treated 
as 0 rather than as I. Similarly, the propositions “ Every 
mishike is not a proof of ignorance,” “Some of the most valuable 
books are seldom road,” “Few know Ixjth pliysics and meta- 
physics,” “All that glitters is not gold,” “All elements are not 
metals,” “All scientific books are not difficult,” are to l>e regarded 
as 0, rather than as I. The proposition “ Some acids have no 
oxygen” would scorn from its form to be affirmative, “having no 
oxygen ” being affirmed of some acids, but, in reality, it is nega- 
tive, and means that ‘ having oxygen ’ is denied of some acids. 
Similarly, “ None wore there,” “Nothing is annihilated,” “Many 
objects of imagination have no objective e.xistcnce,” should bo 
regarded as negative rather than as aflirmative. 

Similarly, the modality of a proposition cannot, in every case, 
be determined from its form only. For example, the proposition 
“All triangles have three angles together equal to two right 
angles” would apiiear from its form to be assertory, but, in 
reality, it is necessary. 
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Exercise, 

Reduce each of the following propositions to the logical form, and 
give its quantity and quality, that is, state in respect to each whether 
it is A, E, I, or O : — 

(1) Two straight lines cannot inclose a space. 

(2) Matter is anything wJiose existence can be determined by one 

or more of our senses. 

(3) A nail driven into wood is not a true case of penetration. 

(4) Liquids have no shape of their own. 

(5) Gases are eminently comijrcssible and expansive. 

(6) Stiictly speaking, impenetrability only apj[)lies to tlie atoms 

of bodies. 

(7) Two portions of matter cannot simultaneously occupy the 

same portion of space. 

(8) If a ijiiit of water and a pint of alcohol be mixed together, the. 

volume of the mixture is less than two parts, 

(9) Very few of these elements occur in nature in the free state. 

(10) No absolute rest is known in the universe. 

(11) Inertia is a purely negative property of matter, 

(12) Consciousness involves judgment. 

(13) The province of physics is at present much more restricted. 

(14) To have the objective essence of a thing is to think clearly 

what is in it and omit what is not. 

(15) Not all our ideas consist of the objective essences of things. 
(10) Some of our ideas represent only the partial or accidental 

affections of things, 

(17) If you know what a circle is, and what a square, you cannot 
make a compound out of them. 

§ 8. The mutual relations of A, E, I, and O, or, Opposition 
of Propositions. 

Two propositions having the same subject and prodicjite, but 
differing in quality, are said to be opiK)sed to each other, and 
their mutual relation is called opposition. 

The relation of A and E to each other is called Contrary 
Opposition. That is, two universal proix>8itions having the same 
subject and predicate, but differing in quality, are said to be 
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. Subcontraries. . . .O 


contra/rUy opposed to each other, and their mutual rcla.tion is 
called Contrary Opposition^ ^ * 

The relation of A and O to each a Contraries E 

other, as well as that of E and 1 to 
each other, is called Contradictory 
Opposition. That is, two propositions 
having the same subject and predicate, 
but ditfering both in quality and quan- 
tity, are said to be contradictorily op- 
posed to each other, and their mutual 
relation is called Contradictory Opposi- 
tion. • 

The relation of I and O to each other is called Subcontrary 
Opposition. That is, two particular propositions having the 
same subject and predicate, but differing in quality, are said to 
be subcontrarily opposed to each other, and their mutual relation 
is called Subcontrary Opposition. 

7'ho relation of A and I to each other, as well as that of E 
and O to each other, is called Subalternation. That is, two pro- 
positions having the same subject and predicate, and tlie same 
quality, but diflTering in quantity, are said to bear to each other 
the relation of suhaltemation ; the one of universal quantity is 
called the subaltemanty and the other of particular quantity the 
Suhaltemate ; and both are called Subalterns. 


The Opposition of Propositions is, therefore, of three kinds; 
(1) Contrary; (2) Contradictory, and (3) Subcontrary. Sub- 
alternation is, also, sometimes called a kind of opposition ; but 
there is no opposition between the subalternant and the sub- 
altemate, both of which have the same quality and differ in 
quantity only. 


Exercise, 

Give the oontradiotory, the contrary or subcontrary, and the sub- 
alternant or subaltemaie, of the following propositions : — 

(1) Every xnetaJ conducts heat. 

(2) Every planet moves round the sun, 

(3) Matter cannot change its own state of motion or of rest. 
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(4) All plants have not flowers. 

(5) Som#element8 are not metals. 

(6) All material bodies are extended. 

(7) Heat expands bodies. 

(8) Gold is a metal. 

(9) A sensation can only be in a sentient being. 

(10) Gases and liquids are perfectly elastic. 

(11) Liquids have no shape of their own. 

(12) Consciousness is an immediate knowledge. 

(13) In nature, relative motion and rest are alone presented to 

our observation. 

(14) If all impeding causes were removed, a body once in motion 

wbuld continue to move for ever. 

(16) Water sometimes contracts by heat. 

(16) A sensation is sometimes not accompanied by a perception. 

§ 9. Division according to Imports 

The last division of j>ropositions, which we need notice, is 
founded on the relation of the connotation of the predicate to 
'that of the subject, or, in other words, on tlie old distinction of 
‘lEssential and Accidental Predication, and is into Verbiil, 
j Analytical, Essential, or Explicative, and ^ Real, Synthetical, 
|/Accidental, or Ainpliative. When the connotation of the pre- 
dicate of a proposition is the same as, or a part of, the connota- 
tifin of the subject, the proposition is called Verlial or Analytical. 
When, on the other hand, the connotation of the [medicate is 
not a part of that of the subject, the pro[x>sjtion is cfilled Real 
or Synthetical. In the former case, the [ircdicate merely explain.s, 

* The division of propositions into (1) Verbal, Analytical, dfc., and 
(2) Beal, Synthetical, Ac., is here given as founded on their import, 
for the meaning or import of a proposition is different according as it 
belongs to one or the other of the two classes. It may al«M) be re- 
garded as founded on the mode of their formation; tor an analytical 
proposition may be regarded as formed by the analysis or resolution 
into parts of the connotation of the subject, and a synthetical pro- 
position by the synthesis or union of the connotations of the subject 
and the predicate. 
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or states the entire meaning, or a part of the meaning, of the 
subject; and the proposition imparts no new ftiformation t6 
those who already know the meaning of the subject. In the 
latter case, the proposition imparts new information, and the 
attribute connoted by the predicate is a real addition to that 
connoted by the subject. Thus the proposition “ All men are ra- 
tional” is verbal, because the attribute ‘ rationality’ is a part of the 
larger attribute or group of attributes ‘humanity,’ while the propo* 
sition “All men are mortal” is real, because the attril)ute ‘mor- 
tality’ is not contained in tlio connotation of the subject ‘man’ ; 
it is something difTcreiit from, and new to, humanity ; and the 
proposition oxi)re.sscs the conjunction of those two attributes. 

§ 10. The Five Predicables ; Genus, Species, Differentia, 
Proprium, and Accidens In a verbal proposition, the predicate, 
ill relation to the subject, is either a genus, a species, or a 
didcrontia. In a real proposition, the predicate, in relation to 
the subject, is either a proprium, or an accidens. In other words, 
if tlie predicate of a ])roposition, in relation to the subject, bo a 
genus, species, or diflerentia, the proposition is verbal, that is, 
the connotation of tlio predicate must lie a part of that of the 
subject. If, on the otlior hand, the pre<iicate be a proi)rium, or 
an accidens, the proposition is real, that is, the connotation of 
the predicate is not contained in that of the subject. 

If the subject of a verbal propo.sition be an individual, the 
predicate, in relation to the subject, is called a species. If the 
subject bo a class, the predicate, in relation to it, is called a 
genus, and the subject, in relation to the predicate, a species. 
The two terms, genus and sjiecios, are thus entirely relative to 
eJAch other, and one has a moitniug only in relation to the other. 
Given two terms related to each other as genus and sjiecios, the 
connotatioj;^ of the latter minus the connotation of the former is 
equivalent to the differentia of the species, that is, to the attri- 
bute or group of attributes, which distinguishes that specias from 
others belojm^lig to the same genus. Thus the three terms 
genus, speolbv, and differentia, implying each the other two, are 
corrolativ«tfk Further, just as a genus implies that there are 
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specicss under it, m a apociea implies that there are individuals 
ftnder it. An^so to the three correlatives men tionctl above may 
be added another, namely, Individual ; and the four tenns may 
1)6 thus defined : — 

A Genus in extension is a class including smaller classes or 
8|X!cies. In compiuheusion, it is included in the S[)ccies, 

A Species in extension is a class which is included in a larger 
class or genus, and which includes individuals. In comprehen- 
sion, it includes the genua and the difterentia, and is included in 
the individual. 

A Oifibrontia is an attribute which distinguishes one sfxjcies 
from others belonging to tlie sivme goniLS, and which is included 
in the comprehension .of the si^ocies. In extension, that is, 
when taken as a general term, it includes the species and the 
individual. 

An Individual- is a particular thing or suUstanco having a 
unique group of attributes, partly known and partly unknown. I n 
extension, it is included in the species. In comprehension, it in- 
cludes tlie species, and conscxpiontly also the difTorentia and genus. 

The connotation of a species — the connohition of the genus + 
the differentia. 

The difi'erentia=the connotation of the species — the con- 
notation of the genus; and the connotation of tlie genus =» the 
connotation of the species — the differentia. Ejcample ; — Taking 
‘ animal’ and * man’ as genus and species we have : — 

Humanity sK Animality + the Differentia ; the Differentia^* 

Humanity - Animality. 

But, Humanity =» Animality + Rationality, that is, the con* 
notation of man consists of those two attributea 

The Differentia = Animality -f- Rationality - Animality = 
Rationality. That is, ‘ rationality’ is the differentia of the 
species * man’ in the relation to the genus * animal,’ and by tlie 
attribute * rationality’ the species ‘ man’ is distinguished fipom 
others belonging to the same genus * animaL* SimdiKrly, ati 
individual may have its differentia which is equivalent to the 
connotation of the individual minus that of the species : — 

«. e 



82 DEFINITION AND DIVISIONS [PART II. 

Socraticity = Humanity + the Dilibrentia ; tiio Differentia 
of Socratea = Socraticity — Humanity. • ^ 

By the ‘ Differentia of Socrates’ is meant the group of at- 
tributes by which he is distinguished from other individuals 
belonging to the same species ‘man.’ 

The differentia of a genus, like that of a species, in reference 
to a higlier class, is the connotation of the genus minus the con- 
notation of the higher class. Thus the differentia of ‘animal’ in 
relation to tlio liigher class ‘organic being’ = animality — the 
attribute of being org<anised ; or scntiency ; animal being defined 
as a sentient organized being. 

In extension, a species is included in the genus, and an in- 
dividual in the species. Thus ‘animal’ contains ‘man’; and 
‘ man’ coniains ‘ Socrates’ ; ‘ metal’ contains ‘ gold ’ ; ‘ organism ’ 
contains ‘animal.’ A differentia, when taken in extension, is a 
larger whole than the species. Sometimes, however, it coincides 
with the exton.sion of the species ; but the comprehension of tho 
differentia being smaller than that of the species, its oxtciit is 
theoretically greater than that of tlio latter. 

Tho relation of individual, differentia, species, and genus may 
thus be represented by diagrams ; 


1 3 3 



The dot in the centre stands for Socrates. The inner circle 
for man. , The outer circle for rational in the first diagram, and 
for animal in the second, the relation of animal and rational is 
shown in the third. 
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A Proprium (or property) of a genus, species, or individual is 
any attribute which follows from its comprehension either de- 
ductively or causally. If it follows from the comprehension of 
tlie genus, the property is called geiieric; if from that of the 
species,* specific ; and if from that of the individual object, indi- 
mducd. Thus, an individual thing may have its individual 
property, its specific property, or a property following from the 
species to which the individual belongs, and oven a generic pro- 
perty following from the genus to which its 8 j)CK 5 ios l)elongs. 
This last may be included in the specific property, A species 
may have two properties, one following from its differentia, and 
the othcir from its genus. The former is called the specific, and 
the latter the generic projierty, of the species ; or both together 
are simply called its property, * Memory,’ for example, may lie 
regarded as a projjerty of man, following eitlier from the genus 
animal, or from- the differentia rational ; * power of judging’ is 
likewise a proxwjrty of man following from the differentia. The 
prox)erties of the triangle, as jiroved in the Eleine7it8 of Euclid, 
follow t>iirtly from the comprehension of its genus figure, x)artly 
from that of triangle, and partly from those of sj^ecial kinds of 
triangle.s. 

An Accidens (or accident) of an individual, genus, or species 
is any attribute wdiich is possessed by it, and which does not 
follow from, or form a pai’t of, its comprehension. If an accidens 
always belongs to an individual, or if it belongs to all the mem- 
bers of a genua, or species, it is called an inseparable accidens of 
that individual, genus, or sj)ecies ; as the place or date of birth 
of a particular person, the hair of man, the blackness of the 
crow% the whiteness of snow, &c. If, on the other hand, an 
accidens m sometimes present and sometimes absent in an 
individual, or if it belongs to a part only of a species or genus, 
then it is called a separable aedderts of that individual, sjjecies, 
or genus ; as the walking or sitting of a particular j^erson, the 
wisdom of man, the solubility in water of salts, the opacity of 
gases, the learning of man, &c. 

When the prediciitc of a proposition is a prt>prium, or an 
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accidens, of the subject, the latter in extension is included in the 
former, that is, the extension of the acoidens or prcffirium, when 
taken as a general term, is a greater whole than that of the 
subject; while, in comprehension, the predicate expresses an 
attribute not contained in the connotation of the subject, that 
is, it imparts some new information about it ; and the propo- 
sition, therefore, belongs to the class of real. In the proposition 
“Water boils at 100^^ C,, under a pressure of 760 mm.,” the attri- 
bute expressed by the j>redicate is not a part of the connotation 
of the term water. 

/ The five tennS— ^eno^ spi^ies, differentia, proprium,^^^^^^ 
acoidens — are called predicables, because whatever may be p>re- 
^icated (affirmed) of a subject in a proposition is, in relation 
to the subject, one or other of the five. A predicable is thus 
a name of a class of predicates in relation to the subjects. It 
should be distinguished, on the one hand, from the word ‘pre- 
dicament,’ or ‘category,’ which means a mo.st general class of 
both subjects and jiredicates, and, on the other, from the word 
* predicate,’ which means what is affirmed or denied of a subject. 
Given a term : whatever be affirmed of it, the predicate, in rota- 
ttion to the subject, is a predicable, that is, it is either a genus, 
species, differentia, proprium, or accidons ; and the sxibjoct as 
well as the predicate must l»elong to some category or other. 
Aristotle gave four predicables, viz., genus, definition, proprium, 
and acoidens. Later logicians added ‘species ’and ‘differentia’ 
to Aristotle’s list, and removed * definition ’ from it. Th\is there 
came to be the five predicables we have explained above. Some 
logicians ’ made further additions to the list. Professor 
Fowler, f 5C-..implo, gives ‘synonym,* ‘definition,* ‘designation,’ 
idion (fi ^reek word signifying a peculiar property), in addition 
to the five, while others regard them as falling under one or 
other of the five predicables adopted by them : ‘ synonym * and 
‘ d^ignatioi^,’ for example, would be regarded by some of them 
as includ^ in aoetdens, ‘definition* as a compound of genus 
and differentia, and ‘idion* as coming under either diffei-entia 
or property. 
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Besides the terras explained above, the older logicians use 
the term tS^mum gmu« to mean a highest genus or a genus 
which cannot be a species, being the highest and most general 
of its kind, and the term infima species to mean a lowest species 
or a class which cannot be a genus to another, being the lowest 
of its kind, while the intermediate genera and 8{)ecies are 
called by them subaltern genera and specks. ‘Substance,’ for 
example, is regarded by them as a summum genus, ‘man* as 
an infima sjiecies, incapable of further subdivision into sj^ocies, 
and ‘ lK>dy,’ ‘ living being,’ and ‘ animal ’ as subaltern genera and 
species. 

The two terms ‘genus’ and ‘sj^ecies’ express the relation of 
containing and contained. Any class containing another is 
popularly called a genus in relation to the latter, which is called 
a species. In the Sciences of Classification, in Botany and 
Zoology, for e:iamplo, groux>s of a particular description are 
called genera in relation to others of an equally definite nature, 
which arc called si)ecies. In order to express the relation of 
containing and contained, we not only use the two old terms, 
genus and si>ecies, but also many others according to the position 
of the groups in a systom of division or classification. For ex- 
arai)lc, the terms kingdom and sub-kingdom, class and sub-class, 
order and sub-order, gcmis and sub-genus, sjxicies and sub- 
species, variety and sub- variety, used in Zoology and Botany, 
mark as clearly the relation of containing and contained as tlie 
two words, genus and species. 

Exercises. 

I. State whether the following propositions are verbal or real, 
analytical or synthetical, and whether the predicate iu relation to the 
subject is a genus, species, differentia, proprium, or acoidena:— » 

1. Oxygen is an elementary gas. 

2. Water boils at 100® C., under a pressure of 760 mm. 

3. Platinum is a rare metal 

4. Sugar is sweet. 

6. The atmospheric air is a mixture of nitrogen and oxygen. 
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6. Copper conducts heat as well as electricity. 

7. All men have the power of thinking. 

8. All animals are sentient beings. 

9. All the flowering plants have fruits. 

10. Heat expands bodies. 

11. The leaves of plants are green. 

12. Spring* water contains many salts in solution. 

13. Hydrogen is the lightest substance known. 

14. London is the largest city in England. 

15. Milton was blind when he composed the “Paradise Lost.” 

II. Give the genus, species, differentia, proprium, and accidens of 
each of the following terms : — 

(1) Triangle, (2) Circle, (3) Straight line, (4) Square, (5) llight angle, 
(G) Element, (7) Force, (8) Material Body, (9) Animal, (10) 
Chalk, (11) Book, (12) Virtue, (13) Volition, (14) Knowledge, 
(16) Pleasure. 

§ 11. Miscellaneous Exercises on Propositions. 

In describing the logical characters of a proposition, the following 
method should be followed; — 

l. What is given is a sentence. Ascertain whether the sentence 
consists of a single proposition or of a plurality of propositions. 

11. In the former case, state whether it is — 

i. Categorical, Hypothetical, or Disjunctive. 

ii. Affirmative or Negative. 

iii. Necessary, Assertory, or Problematic. 

iv. Universal, Particular, or Indesignate; Singular and Uni- 

versal, or Singular and Particular. 

V. Verbal (or Analytical) or Beal (or Synthetical), 

Both tBe quality and quantity of a proposition 'tmy also be stated 
at once by saying whether it is A, E, I, or O. 

m. In the latter case, state the propositions of which it consists, 
and treat each of them as detailed above. 

IV. Sometimes the quality, quantity, and other characters of a 
proposition are not quite evident &om its form or the manner of its 
Btatenc^t. In such oases, verbal changes should be made in order to 
state it in the logical form, keeping the meaning the same. It is 
always safe first to ascertain, as in the case of the term, the meaning 
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of the propoeitioQi or, where thia is not practicable, to see, before 
%ttempting to •describe the logical characters of tlie proposition, 
whether the subject be a general term taken distributivelj or not, 
whether there be any negative particle attached to the copula or to the 
predicate, whether there are any signs of universality or negation 
before the subject, Ac. 


Examples. 

1. “No man is perfect”: categorical, negative, assertory, univer- 
sal, and real. 

2. “The three angles of a triangle are together equal to two right 
angles ” : categorical, affirmative, assertory in form, but really neces- 
sary, universal, and real. 

3.i “Some elements are not metals “ : categorical, negative, asser- 
tory, particular, and real. 

4. “None but material bodies have weight”: this proposition 
really means that “all things having weight are material bodies.” In 
this form it is an A proposition. In the original fonn, it may bo 
regarded as an E proposition, “no not-rnaterial bodies have weight,” 
signifying that having weight is denied of all things other than, or 
except, material bodies, that none that have weight are other tlian 
material bodies, and this last is the same as “all things having weight 
are material bodies,” the proposition we have substituted above for the 
original one. It should be noted that the proposition does not mean 
that every material body has weight. 

5. “All metals except mercury are solids.”— -In this proposition 
‘solids’ is affirmed of all metals except mercury, and the proposition 
may, therefore, be regarded as an A proposition and described as cate- 
gorical, affirmative, assertory, universal, and real. Or it may be 
taken as an I proposition, ‘some metals are solids,’ but in this 
degraded form, the full meaning of the original proposition is not 
expressed. Or we might state the names of all the metals except 
mercury, and form a proposition with them all as the subject and 
‘ solids ’ as the predicate as before. For example, ‘ gold, copper, iron, 
silver, &o., are solids.’ Such a proposition would be a combination 
of the several propositions, having each a certain metal for its subject, 
and ‘is a solid’ for its copula and predicate. Thus, ‘gold is a solid,’ 
‘copper is a solid,’ 'iron is a solid,’ and so forth. 
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6. “All w not gold tiiat glitters,” » “All that glitters is not gold.” 
This proposition is really O, though it has the fonniof E. It realljs 
means that at least some thing that glitters is not gold. 

I 4 “If mercury be heated, it will expand”: conditional, affirma- 
tive, assertory, universal, real. 

8. “All men are rational, but all are not wise” : this sentence is 
a combination of the two propositions — (1) ‘All men are rational ’ 
(A), and (2) ‘All men are not wise* (O). 

9. “Gravity as well as heat can produce motion”: a combination 
of the two propositions, (1) ‘Gravity can produce motion’ (A), and (2) 

‘ Heat can produce motion ’ (A). 

ExamplcB for Solution. • 

Treat tlie propositions * given below as follows: — 

1. — ^Describe the logical characters of each of them. 

II. — Give the contradictory, the contrary or subcontrary, and the 
subaltemaut or subalternate of each of tliem. 

III. — State the relation of the predicate to the subject in each of 
the affirmative propositions. 

IV. ^ — In the case of a disjunctive proposition, state the hypothetical 
propositions, one or other of which-is equivalent to it. 

1. Every pure substance consists of similar molecu!t<. 

2. Some animals liave no power of locomotion, 

8. Sensations arc pa-ssive states of the mind. 

4. Nothing is annihilated. 

6. Ail metals except one are solid. 

0. Donevolenoe is a virtue. 

7. Only the virtuous are happy. 

8. Certain metals are ductile. 

9. Some substauces have no cause. 

10. Uneasy rests the head that wears a crown. 

* Most of the propositions given here are taken from Ganot’s 
Popular Natural Philottophy^ l^scoe’s Clteniistryt and Beid’s In- 
quiry, exactly in the form in which they axe expressed by the 
authors. They are kept in that form in order that students may 
acquire the habit of describing the characters of propositions as they 
actually occur in the works of authors, instead of the contracted and 
ariihoi^ propositions of the Logician. 
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11. None were there. 

• 12. None bdi sensations can resemble sensations. 

13. Metals conduct heat and electricity. 

14. Oxygen is a colourless, invisible gas, possessing neither taste 

nor smell. 

15. Hydrogen is the lightest body known. 

IG. Matter is indestructible. 

17. Most of the acids are soluble in water. 

18. All acids contain hydrogen and always contain also oxygen, 

19. The passage of water to the state of ice, and the return of the 

latter to the liquid state, are physical phenomena. 

20. The mass of a body is the quantity of matter contained in the 

bod> 

21. The elementary atoms can unite with each other to form com- 

pounds, but cannot be destroyed by any known process, 

22. If molecular attraction were the only force acting upon the 

small particles of which bodies are composed, they would 
come into complete contact. 

23. All bodies are extended, impenetrable, divisible, porous, com- 

pressible, and elastic. 

24. Strictly speaking, impenetrability only applies to the atoms of 

bodies. 

25. Divisibility, porosity, compressibility, and elasticity do not 

apply to atoms, but only to bodies or aggregates of atoms. 
2G. Two portions of matter cannot simultaneously occupy the same 
portion of space. 

27. Compressibility is both a consequence and a proof of porosity. 

28. Both rest and motion are either absolute or relative. 

29. Bodies are either opaque or transparent. 

30. If a small quantity of manganese di-oxido be mixed with the 

potassium chlorate, the oxygen is given olf from the chlorate 
at a much lower temperature. 

51. Oxygen can be prepared by heating powdered potasaiam chlorate 

in a small thin glass flask. 

52. All the elements with the single exception of fluorine combine 

with oxygen to form oxides. 

88. Bulphur exists in throe modifioaiions. 

* 84. Many organic bodies are completely decompoeed and charred 

by strong sulphuric acid. 
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85. Phosphorus does not dissolve iu water, alcohol, or ether. 

86. Arsenic is sometimes found in the free stat^ but more fr# 

quently combined chiefly with iron, nickel, cobalt, and 
sulphur. 

87. Truly these ideas seem to be very capricious in their agree- 

ments and disagreements. 

88. Motion is either rectilinear or curvilinear. 

89. Each kind of motion is either uniform or varied. 

40. Matter cannot change its own state of motion or of rest. 

41. A power is a force which tends to produce motion. 

42. The surfaces of bodies are never perfectly smooth. 

48. Without friction on the ground neither man nor animals, 
neither ordinary carriages nor railway ones, could move. 

44. If all impeding causes were removed, a body once in motion 

would continue to move for ever, 

45. Some brutes are sennible of honor and disgrace. 

46. Hardness and softness are neither sensations, nor like any sen- 

sations. 

47. A sensation can only be in a sentient being. 

48. No man can conceive any sensation to resemble any known 

qualities of botlies. 

49. If we trust to the conjectures of men of great genius in the 

operation of nature, we have only the chance of going wrong 
in an ingenuous manner. 

60. If dry chlorine gas be passed over silver nitrate, silver chloride 
is formed, oxygen is given off, and a white crystalline sub- 
stance produced, which, on analysis, is found to be nitrogen 
peroxide. 

51. If nitrogen monoxide gas (or laugliing gas) be brought under 
a pressure of about 80 atmospheres at 0® C. or if it be cooled 
down to-86®C. under the ordinary pressure, it forms a 
colourless liquid. 

62. If this liquid be cooled below - 116® C., it solidifies to a trans- 

parent mass. 

63. If carbon were not present in the earth, no single vegetable or 

animal body such as we know could exist. 

54. If a piece of lime be held in the oxyhydrogen flame, it becomes 
strongly heated and gives off intense light. 
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65. The ignition of phosphorus takes place by slight friction, or 
• by a bl^, and even the heat of the hand may cause this 

substance to ignite. 

66. The number of the metals is much larger than that of the 

non-metals. 

67. The atmosphere is the gaseous envelope encircling the earth. 
58. If a series of electric discharges be passed through pure oxygen, 

the gas becomes diminished in volume by about one-twelfth, 
and is partly transformed into 02 one. 

69. If we would know the wurks of God, we must consult them- 
selves with attention and humility. 

CO. I know that I know. 

Cl. Consciousness is an actual and not a potential knowledge. 

C2. If mediate knowledge be in propriety a knowledge, conscious- 
ness is not oo-extensive with knowle<lge. 

63. Where two, three, or more mental states are confounded, we 

are consoiojus of them as one. 

64. Without memory our mental states could not be held fast, com- 

pared, distinguished from each other, and referred to self, 

65. The theory of ideas is, indeed, very ancient, and hath been 

very universally received. 

66. Common sense holds nothing of philosophy, nor needs her aid. 

67. To attend accurately to the operations of our mind, and make 

them an object of thought, is no easy matter, even to the 
contemplative, and to the bulk of mankind is next to im- 
possible. 

68. He must eitber be a fool, or want to make a fool of me, that 

would reason me out of my reason and senses. 

69. If philosophy contradicts herself, befools her votaries, and 

deprives them of every object worthy to be pursued or en- 
joyed, let her be sent to the infernal regions from which she 
must have had her origin. 

70. To reason against any of these kinds of evidence is absm-d, nay 

to reason for them is absurd. 

71. We must either admit the conclusion or call in question the 

premises. 

72. Ideas seem to have something in their nature unfriendly to 

other existences. 



92 BEFINITION aNB DIVISIONS, &C. [PATIT 11. 

78. If one set of ideas makes a covenant, another breaks it, and a 
third is punished for it, there is reason t# think that juftioe 
is no natural virtue in the ideal systm. 

74. The smell of a rose is a certain affection or feeling of the mind. 
15 . Some tastes and smells stimulate the nerves and raise the 
spirit. 

76. That such a noise is in the street, such another in the room 

about me ; that this is a knock at my door, that a person 
walking upstairs, — is probably learned by experience. 

77. The parallelism of the eyes in general is the work of nature. 

78. If a man hath lost the sight of one eye, he very often loses the 

habit of directing it exactly to the object he looks at. 

79. A miniature painter or an engraver seta very dear objects better 

than a sailor. 

80. Tliat we see objects single with two eyes, as well as that we 

see objects erect by inverted images, is attributed by Bishop 
Berkeley and Dr Smith entirely to custom. 

81. If two visible appearances have the same visible place, they 

are incapable of distinction, and we see the objecjts single or 
one object only. 

82. A just intorpretatiou of nature is the only sound and orthodox 

philosopiiy. 
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Thih Theory op Predication and the Import op 

PROrOBITIONH. 

• 

§ 1. What is the import or nittiniiig of a projwsition or 
prediciition ? What is the thought or fact ex|jrcssed by it ? 
What is the signihcation of its subject, of its predicate, and of 
its copula ^ In other woi*ds, in all propositions or predications 
of the type “A is B” (or “A is not B”), what is A, what is B, 
and what is the relation betw'een them ? A consistent answer 
to this question is a theory of Predication and of the imj>ort of 
Propositions. On this most imjxjrtant subject, there is great 
difference of opinion among logicians. It is proposed to give 
hem an account of their views, as far as possible, in their own 
language and from their own point of view. • 

§ 2. J, The natural view seems to be that is an attri- 
bute, and that this attribute is referred or said to belong to\ 
the objects denoted by ‘A,* as in the proposition ‘ Snow is white,’ | 
‘whiteness’ is said to belong to the thing called ‘snow.’ This ‘ 
view is thus explained and def^ded by Dr James Martineau : 

“ In saying ‘Birds are warm-blooded,’ we neither think of class 
within class, nor of attribute within attribute : the word ‘ warm- 
blooded’ represents to us no conception 6( a genus; it is not a 
name, but a mere attributive. The word ‘ birds’ expresses to us 
no aUribuk^ as such j it is not a mere attributive, but a name. 
The term in the predicate acts upon the mind by its connotation, 
or. in its comprehension ; the term in the subject, by Its denota- 
tion or in its extension; and the foregoing sentence has its 
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import in this, — that w© refer the attribute * warm-blood’ to tlio 
class of objects ‘birds.* Hence it whili a pui^b^' coifRa- 

tative word (an adjective) is all that is req,^||;^.ig^tj^, predicoto, 

a denotative term is indispensable in the subject The mind 

predicates nothing except about substantive objects of thought ; 
and of them (in the class of propositions now under consideration) 
it predicates nothing but attributes b” According to Dr Marti- 
neau, the Denotative or Class Theory of Predication and Mill’s 
Connotative Theory are both psychologically false. 

All propositions do not, according to Dr Martineau, express 
the relation of substance and attribute. There are cbisses of 
pro|)ositiona which expreas other relations. “*Th© notion of 
suljstance and attribute, with the relations of genera and species 

to which it introduces us, is but on© of several categories of 

thought.” “It is the basis of all class-reasoning, and supplies 
the common logical canon of necessity, that ‘ what is true of the 
containing is true of the contained.’” But all Demonstrative 
Reasoning should not be forced into this single type. There are 
other tyi)es of Demonstrative Reasoning founded upon other 
relations expressed by propositions. Propositions may, for ex- 
ample, express the relations of time and space, of cause and 
olTect, of resemblance and difference, and give rise to tyi>cs of 
Demonstrative Reasoning quite distinct from that of class- 
reasoning. “The attempt,” says Martineau, “to coerce all 
roiwoning into this single typo — comprehensive as it is — ap^xiiirs 
to us arbitrary in itself, — and precluded from success except on 
condition of much violent psychology. The ideas of space and 
time, of cause and effect, of resemblance and difference, seem to 
involve distinct laws of thought, to create for themselves special 
elements and functions of language, and to require sopax^ate 
canons of Logic." 

According to Martineau, therefore, there are different claases 
of propositions expressing different categories of thought, and 
there fire as many distinct types of Demonstrative Reasoning as 


* Essayn, Vol. n. p. 351. 
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tliei’e ai’o fuiidameatal laws of tliought arising from tlie.se cato* 
gttries. • 

§ 3. II. Hamilton’s view : — 

“To judge is to recognize the relation of congruence or of 
conflictioD, in which two concepts, two individual thingii, or a 
concept and an individual, comimred together, stand to each 
other. This recognition considered as an internal consciousness, 
is called a Judgment, considered as expressed in language, it is 
willed a Pro^wsition or Predication.” This definition is then ex- 
plained. “ When two or more thoughts are given in conscious- 
ness, there is in general an endeavour on our part to discover in 
them and to develop a relation of congruence or of confliction, 
that is, we endeavour to lind out whether those thoughts will or 
will not coincide, — may or may not be blended into one ; if they 
coincide, wc judge, we enounce their congruence or compatibility : 
if they do not coincide, we judge, we enounce their confliction or 
incompatibility. Thus, if wo compare the thonglits, water, iron, 
and rusting, we find tliem cimgruent, and connect them into a 
single thought, thus, water rusts iron ; in that case we form a 
judgment h” Hamilton finally defines a judgment as follows : 
“ Wo may, therefore, articulately define a judgment or proposition 
to be the product of that act in which we pronounce that of two 
notions thought as subject and as predicate, the one doea or docs 
not conatitute a part of the other ^ either in the quantity of exten- 
sion, or in the quantity of comprehension 2 .” 

According Hamilton, therefore, ‘A’ and ‘B’ in the tyj[)ical 
judgment ‘A is B ’ are two concepts, the one forming a i)art of 
the other. From what he says elsewhere, we know ho maintains 
that in the quantity of comprehension, * B ’ is a part of * A,’ and 
that in the quantity of extension, ‘ A ’ is a i>art of ‘ B.’ That is, 
the proposition has a two-fold moaning according as you take 
the two concepts ‘ A^ and in their compreheuMion or in their 
extension. When ‘A’ and ‘B’ are taken in their comprehension, 
the meaning of the proijosition is that the elementary notions 
constituting the concept * B * are a part of those constituting the 

* Hamilton’s Lectures^ Vol. ui. pp. 226'— 7. * Ibid. p. 222. 
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ooiiceijt ; and when they are taken its extension, the meaning 
is that the individual things or objects included ife the extensiMi 
of * A ^ are a part of those included in the extension of ‘ B.* 

§ 4. III. ManseFs view : — 

“ When I assert that A is B, I do not mean that the attri- 
butes constituting the concept A are identical with those con- 
stituting the concejit B ; for this is only true in identical judg- 
ments i but that the object in which the one sot of attributes is 
found is tho same as that in which the other set is found.” For 
example, “when I assei't that tho rose is fragrant, I imply that 
the thing which affects in a certain manner my power of sight, is 
in some manner identical with that which affectig in a certain 
way my power of smell.” Man.scl thii.s defines a concept and a 
judgment; *‘A concept is a collection of attributes united by a 
sign, and representing a |X)8sible object of intuition.” “A judg- 
ment is a combination of two concepts, related to one or more 
common objects of possible intuition,” “The Hubjocts of all 
logical judgments which are to be distinguished from the p.syc}io- 
logical, such /vs the spontaneous judgments of perceptive and 
imaginative faculties, are concoptfe 

According to Mansel, therefore, *A* and ‘B* are both con- 
cepts, and tlie meamng^f the proposition (when not identical) is 
that the attributes signified by both ^A’ and *B’ exist in the 
same object or objects. 

§ 5. IV, Uoborweg’s view: — 

“ The judgment is tho consciousness of tho objective validity 
of a subjective union of conceptions, whose forms are diffei'ent, 
but belong to each other. It is the consciousness, whether or 
not the analogous combination exists between the corresponding 
objective elements. As the individual conception corresponds 
to the individual existence, so the judgmsoat in its various forms 
corros|>onds to, and is the subjective copy of, the various ob- 
jective relations. A judgment expressed in words is an assertion 
or proposition*.** 

1 Proleffomma Logical 2Qd edition, 1860, pp. 67 — 60. 

* Uobervreg*8 Logie, p. 187., 
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Acwi:dmg to Uel^m therefore, *A* and *B’ are two con- 
(Slptions or oonfcpts, and the meaning of the judgment ‘A is B* 
is that, corresponding to the union of the two concepts, there is 
an objective union. In other words, a mere combination of con- 
ceptions is not a judgment; but there must be the conviction 
that the combination has objective validity. 

§ 6. V. Mill thus states the problem to be solveti ; — 

“ We have, then, to inquire, on the present occasion, not into 
judgment, but judgments; not into the act of l>elieviug, but into 
the thing l^lioved. What is tho immediate object of l)oliof in 
a proposition'# What is the matter of fact signified by it? 
What is it to* which, when I assert the proposition, I give my 
assent, and I call upon others to give theirs? What is that 
which is expras.scd by tho form of discourse callo<i a proposit’on, 
and the conformity of which to fiict constitutes the truth of tho 
proposition'?” 

§ 7, Mill declares at the outset that a proposition is not 
about our ideas or concepts of things, but about things them- 
selves, and dismisses all tho theories of predication which have 
om* idciis or concepts for tho subject and tho predicate of tho 
proposition, with the remark that *‘the notion that what is of 
primary imporbuico to the logician in a prt»iK>sition is tho rela- 
tion between the two ideas corresjwnding to tho subject and 
predicate (instead of the relation between the two phenomena 
which they respectively express) seems to rne one of the most 
fatal errors ever introduced into the philosophy of I^ogic, and 
the principal cause why the theory of the science has made 
such inconsiderable progress during the last two centuries 2 .” 
He then points out that Hobbes’s theory that a predicate is a 
name of that of which the subject is a name, is a sufificieut 
account when ‘A ’ and * B ' are both proper names, but that it 
is inadequate for all propositions whose subject and predicate 
are not proper names, because it entirely overlooks the meaning 
of names in connotation. 

^ Mill’s Logic t Vol. r« p« 99- * IbifJ. p. 98, 


R. 
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§ 8. Mill then shows that the Denotative y Class Theory 
of Predication accordingly to which predication consists in re- 
ferring something to a cl^, t.*., in placing an individual under 
a class or one class under another, is hardly better than the 
theory of Hobbes, “There is,'* says he, “no real difference, 
except in language, between this theory of predication and the 
theory of Hobbes. For a class is absolutely nothing but an 
indehnite number of individuals denoted by a general name. 
The name given to them in common is what makes them a 
class. To refer anything to a class, therefore, is to look upon 
it as one of the things which are called by that common name. 
To exclude it from a class, is to say that the coihmon name is 
not applicable to itb” The Class Theory of Predication is, 
argues Mill, moreover psychologically false. For in the propo- 
sition * snow is white,’ I am not thinking of ‘ white objects ’ as a 
class, but only of ‘snow’ as an object and the sensation of ‘white’ 
which it gives ma 

§ 9. A view that is closely connected with the Denotative 
or Class Theory of Predication, and is, in fact, only a sj^ecial 
development of it, is the equational view of propositions. Ac- 
cording to this view, the proposition ‘A is B’ is an equation, 
‘A’ and ‘B’ corre8i>onding to the two sides of the equation, and 
*ia’ to the sign of equality between them; and the moaning of 
the proposition is that the things denoted by ‘A’ are identical 
with those denoted by ‘ B.* This view is adopted by Hamilton 
in lus later writings. It is the direct cousecjuence of the doc- 
trine of the Quantification of the Predicate. This doctrine is, 
that in thought the quantity of the predicate as well as that of 
the subject is implicitly contained, and that, according to the 
principle, that “ Logic postulates to be allowed to state explicitly 
in language all that is implicitly contained in the thought,” it 
may be expressed by such words as ‘some,’ ‘aU,’ &o., before the 
predicate. 

Adopting this doctrine, Hmnilton obtains the following eight 
^ Mill’s VoL i. p. 104. 
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i$fmB of proptBitions instead of the four we liave given in a 
previous chapter : — 

(1) All A is some B. (A.) 

(2) AllAisaUB. (U.) 

(3) No A is any B. (E.) 

(4) No A is some B. (i|.) 

(5) Some A is some B, (1.) 

(G) Some A is all B. (Y.) 

(7) Some A is not any B. (O.) 

(8) Some A is not some B. (a>.) 

Mill objecte to the adoption of the above view on the fol- 
lowing groundsel — (1) Tbo thex>ry is psychologically fakO) bo- 
cause the predicate of a proposition is not thought of in its 
extension, but only in its comprehension. In the proposition 
“ all oxen ruminate,^’ noljody thinks of other niminating animals, 
and none ever asics the question whether or not there are other 
animals that ruminate; all that anyone is thinking of is the 
phenomenon or attribute of ruminating in reference to ‘oxen.' 
(2) All reasoning being carried on in the ordinary forms of 
expression, it is desirable that every propr)sition in logical form 
should be the exact o<|ui valent of some proposition in the 
common form. On this ground the proposition “all A is all 
B” is inadmissible, because there are none corresponding to it 
in ordinary language, because it is really a compound of two 
ordinary propositions, vw., “all A is B” and “all B is A”; since 
it can never be accepted without proving these two. Similarly, 
if you take “ some A is B " to mean “ some A is some B only,” 
you not only change the real logical mc.aning of ‘some’ as 
meaning ‘not none,' it may be ‘all,’ into ‘a pirt only,' ‘not 
the whole^’ but you make the projwsition “ some A is some B ” 
really a double judgment, an implicit expression of tho two 
explicit judgm^ts, “ some A is some B ” and “ some other 
A is not any B.” (3) Logic should shirt with the simplest or 
most elementary judgments. But “all A is all B,” “ some A is 

* Mill’s ExaminaHon of ffamiUon^$ FMlo*ophyt Chap. xxii. 

7—2 
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sora© B ” are complex, consisting of two as we ^ve just se^, 
while “A is B"' is the simplest and most elementary, than which 
there cannot bo any simpler. 

Hamilton anticipates some of Mill’s objections. He says : — 
But, in fact, ordinary language quantifies the predicate so often 
as this determination becomes of the smallest import. This it 
does either directly, by adding all^ somCj or their equivalent 
predosignations, to the predicate; or it accomplishes the same 
end indirectly, in an exceptive or limitative form, (a) Directly, — 
as “Peter, John, James, &c., are all the Apostles,” “Mercury, 
Venus, &o., ai-c all the planets.” (J>) But this is more frequently 
accomplished indirectly, by the equipollent forms of limitation or 
inclusion, and exception. For example, by the limitative desig- 
nations, atom or onlij^ we say, “God alone is good,” which is 
equivalent to saying, God is all good, that is, God is all that is 
good; “Virtue is the only nobility,” that is, virtue is all noble, 
that is, all that is noble. “ Faith, hope, charity, alone justify.” 
“ Of animals man alone is rational,” that is, man is all rational 
animal. “ What is rational is alone or only risible,” that is, “all 
ratiounl is all risible, &c.” Of the exce2)tive form Ilannlton gives 
tlm following oxami)lo3 : — “ On earth there is nothing gre^it but 
man,” which means “Man is all earthly great.” “In man there 
is nothing great but mind,” which means “ Mind is all humanly 
great,” that is, “all that is grc«it in mauh” 

^ The following note by Hamilton on the import of what are called 
exclusive and exceptive particles is worth quoting: — They are, “one, 
only, alone, exclusively, precisely, just, solo, solely; nothing but — 
not —except, beyond. (1) These particles annexed to the subject pre- 
designate the predicate universally, or to its whole extent, denying its 
particularity or indi.’tinitude, and definitely limiting it to the subject 
alone; as, ‘man alone philosophises,’ ‘the dog alone barks,’ ‘man 
only is rational,’ ‘of material things there is nothing living {hut) not 
organized, and nothing organized not living,* *God alone is to be 
worsliipped,’ * some men only are elect.’ (2) Annexed to the predicate, 
they limit the subject to the predicate, but do not define its quantity, 
or exclude it from other subjects; as, ‘Peter only plays,* ‘the sacra- 
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“ The non-quantification of the predicate in thought,” argues 
Htamilton, “ is^given up by the logicians themselves, but only in 
certain cases where they were forced to admit, and to the amount 
which they could not possibly deny. The predicate, they confess, 
is quantified by particularity in affirmative, by universality in 
negative, propositions. But why the quantification, formal 
quantification, should lie thus restricted in thought, they furnish 
us with no valid reason b” 

§ 10. Mill’s own theory, w^liich may l)e eallcHl the Connota- 
tive or Attributive Theory of Predication, is that the proposition 
‘A is B’ cx[)resHes a certain relation l)etwoen the attributes 
connoted by /A’ and ‘JV respectively, —or, more properly, a 
cerbiin connection or relation between the phenomena on which 
the attributes are resi)ectively founded and through which they 
are known, — and that the relation expressed l>y it is that f>f 
co-existence, succession, causation, rescmhlance, or mere exist- 
ence*. Take, for example, the proposition “All men are mortal” : 

ments arc only two,’ ‘the cat^'gorics are only ten,* ‘John drinks only 
water.’ (iJ) Sometimes the particles sole, solely, singhj, ak)ne, 
only, Arc., are finuexed to the predicate as a predcsignation tanta- 
mount to as, ‘God is tlie single, — one, — alone,— only, — ex- 

clusive, — adequate, — object of worship.’ ” 

1 Hamilton’s Lectures, Vol. iv. pp. 2CI — 5. 

* In the case of a proposition whose subject is a proper name and 
has, therefore, according to Mill, no signification in connotation, tlie 
meaning of the proposition, according to him, is, that the attribute or 
attributes connoted by the predicate belong to the individual thing 
denoted by tbe subject. For example, the proposition “ Socrates is a 
philosopher’’ means that the attributes of being a philoHoi)her belong 
to the individual denoted by the proper name Socrates. If botii the 
subject and the predicate of a propositioii arc proj^er names, then, 
according to Mill, Hobbes’s theory is a sufficient account of it: as 
examples of such propositions he gives : — ' Tully is Cicero,' ‘ Hyde 
was Clarendon,' <&o., the whole meaning of such propositions is, that 
the predicate is a name or meaningless mark for the same tiling for 
which the subject is a mark. 
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ite meaning is that the objects denoted by the subject possess 
the attributes connoted by the predicate. The aixjocts are nq^ 
however, individually designated. “ They are pointed out only 
by some of their attributes; they are the objects called ‘mew,' 
that is possessing the attributes connoted by the term ‘man,* 
and the only thing known of them may be these attributes; 
indeed the proposition is general, and the objects denoted by the 
subject are, therefore, indefinite in number, most of them are not 
known individually at all. The assertion is, * * 

tlierefore, that the attributes which the predicate connotes are 
possessed by each and every individual possessing certain other 
attributes, that whatever has the attributes connoted by the 
subject has also those connoted by the predicate, that the latter 
set of attributes constantly accompanies the former set. What- 
ever has the attributes of man has the attribute of mortality; 
mortality constantly accompanies the attributes of man h” 

To the objection that we naturally construe the subject of a 
proposition in its extension, and the predicate in its intention, 
Mill replies that “ though it is true that we naturally construe 
the subject of a proposition in its extension, this extension, or, 
in other words, the extciat of the class denoted by the name is 
not apprehended or indicated directly, and that it is both appre- 
hended and indicated solely through the attributes.” 

But what is an attribute ? “ Every attribute,” says Mr Mill, 
“is gix)undGd on some fact or phenomenon, either of outward 
souse or of inw^ard consciousness ; and to possess an attribute is 
another phrase for l)eing the cause of, or forming part of, the fact 
or phenomenon upon which the attribute is grounded^.” The 
projx>sition ‘All men are mortal,’ therefore, really means that 
“ wherever the various physical and mcntjil phenomena on which 
the attributes, are grounded are all found, there we 

have assuraiiti^ Ibat the other physical and mental phenomenon, 
called deatby will not fail to take place. The proposition does 
not afhrm whm; for the connotation of the word ‘ mortal * goes 

^ Mill a Logic ^ Vol. i, p. 109. 


a Uid, p. 109. 
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no farther than to the oocnrrenoe of the phenomenon at some 
^jfne or othei^ leaying the particular time undecided'.” The 
relation asserted here between the two seta of phenomena is one 
of fflther co-existence or succession. Similarly in the propositions 
‘A generous person is worthy of honor/ * Thoughtlessnesa is 
dangerous/ * Prudence is a virtue,* the relation expressed is co- 
existence or succession, and the things between which the rela- 
tion exists arc the attributes connoted or signified by the subject 
and the predicate of the proposition, or rather the phenomena 
and actions upon which they are grounded. 

Besides co-existence and sequence projwsitions may express 
causation or mere existence, as in the case of noumcna, or resem- 
blance, as in* such propositions as this, ‘ The heat of to-day is 
equal to the heat of yesterday,* These relations are expressed 
not only between phenomena, but also Instwecn nournena, and 
between phenomena and nournena. The relation of causation iflf 
only provisionally recognized, subject to the analysis of it under 
the head of causation. 

Mill thus sums up the result of his investigation : — 

“Existence, co-existence, sequence, causation, resemblance, 
one or other of these is asserted or denied in every proposition 
which is not merely verbal. This five-fold classification is an 
exhaustive classification of matters of fact, of all things that can 
bo >)elieved or tendered for belief; of all questions that can be 
propoimded and all answers that can be returned to them''*.” On 
the suggestion of Professor Bain that co-existence is of two 
kinds, — one in different places at the same time, and the other 
in the same part or place, as the co-existence or co-inherence in 
every atom of gold, of the attributes of a certain specific gravity, 
tenacity, fusibility, lustre, colour, &c., Mill divides all co-existence 
and succession into Order in Time and Order in Place, the 
former including Bain’s Coinhering Attributes. Of the five 
classes given by Mill, Bain adopts only three “(1) Co-existence, 
(2) Succession, including Causation, (3) Equality or Inequality. 


^ Logie, Vol. i. p. HO. 


* Ibid. p. 116. 
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§ 11. A few remarks on MilVs Theory r — 

The first remark to be made on Mill’s theory Is, that he doew 
not show, either deductively or inductively, either from the 
nature of relations or from an enumeration of them, that his 
five-fold classification is an exhaustive one ; that every pos- 
sible relation between attributes has been included in his 
list. 

The second remark is, that Mill does not give a sufficient 
account of the meaning of those propositions which he calls 
verl)aL By calling them verbal, a name not without a touch of 
contempt, ho seems to consider them as of no importance. But 
they are as important as those which he calls rea!^ propositions. 
Kant calls the two classes analytical and synthetical, respectively, 
and these two terras seem to exjiress the distinction between 
them much better than Mill’s names. What is the meaning of a 
verbal proposition^ even on Mill’s own theory ? It is that the 
connotation of the predicate is a part of the connotation of the 
svibjcct, that is, the phenomena on wdiich the attribute signified 
by the predicate is grounded are a part of the phenomena on 
which the attributes connoted by the subject are grounded. The 
moaning of the proiX)sition *Man is rational,’ for example, is that 
the phenomena on which the attribute, rationality, is grounded 
are a pixrt of, or included in, the phenomena on which the attri- 
butes signified by the term *man’ are grounded. Thus it would 
soorn, that, to the five heads given by Mill, a sixth, namely, 
inclusion or containing of attributes, slujuld bo added. This last 
is different from any that are mentioned by Mill. It is not the 
suimo as co-existence, for two phenomena or attributes may 
co-exist without one forming a part of the other. Thus gravity 
and inertia oo-exist, but one is not contained in the other; while 
animality is contained in humanity. A vcrlial proposition does 
not merely explain the moaning of a name, but expresses, like a 
real proposition, a relation between phenomena or attributes. 
The relation expressed by it is that of containing or inclusion. 
The (Ufierent relations between phenomena or attributes may be 
thus shown in a tabular view : — 

* hue Api>endix F. 
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RELATIONS, 

! 

Expressed by Ana- Expressed by Synthetical 

lytical propositions. propositions. 

. 1 

i ! i 1 I 

Co-existence, Sequence, Causation, Existence, Resemblance. 


When both the subject and the predicate of a proposition are 
bikeri in intension, Hamilton seems to recognise only one relation 
between them, namely, the relation of containing or inclusion ; 
and this he dc>es by enlarging the intension of the subject, that 
is, by putting into it all that is known of the thing or things 
denoted by the subject. Thus, according to him, all judgments 
are analytical or vcrlwil, the attribute signific<i by the predicate 
being a part of the intension of the subject. He says in the 
Lectures^ Vol. ir. p. 336, quoting with approval from Crousary : — 

“ Every time we judge, wo compare a total coiicoption with a 
partial, and we rccognizo that the latter rcfilly constitutes a part 
of the former.” Again, “ when we judge, we must have, in tlie 
first place, at least two notions; in the second place we comi)are 
these; in the third, we recognize that the one contains or ex- 
cludes the other; and in the fourth, w^o acquiesce in the recog- 
nition.” “When I say, ‘body is divisible,’ among the notions 
which occur in forming my conception of l>ody, I particularly 
attend to that of ‘ divisible,’ and finding that it ro<'i]ly agrees with 
the others, I judge accordingly that the body is divisible.” 

Another remark suggested by Mill’s theory is, that it makes 
the me.aning of a proposition depend upon what is more or kws 
variable, indefinite, and uncertain. Take, for example, the pro- 
position ‘Man is mortal.’ According to Mill its meaning is that 
‘mortality’ co-exists with ‘humanity,’ that w'hatevor has the 
attribute ‘humanity’ has the attribute ‘mortality.’ Now, what 
is meant by ‘humanity’? What are the essential elements of 
it? Is it possible to give a final definition of it? If not, how 
am I to know what does and what d(X!s not [k>sscss it ? Again, 
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the connotation of the term *man* is not the same to all persons, 
being different to different classes according tc^pthe kind 
degree of their education and experienca Nor is it anything 
constant and fixed. On the contrary, it must vary with the 
progress in our knowledge of man in all his aspects. Or take the 
proposition ‘All material bodies gravitate.’ Its meaning, accord- 
ing to Mill, is that whatever has the attribute of a ‘material 
body ’ has also the attribute of ‘ gravitating,’ Now, what are the 
attributes of a material body ? How am I to know whether a 
particular body is material or not? Is the luminiferous ether 
(the medium of light), for example, material ? Thus the conno- 
tation of terms being variable and uncertain, the meaning of a 
proposition, on Mill's theory, must partake of its uncertainty, 
variability, and indetiniteness. 

The last remark that I will make on Mill’s theory is con- 
nected with the im].>ort or real meaning of a term, and should, 
perha|>8, have been made first. In the chapter on Terms, Mill 
says that a common or general term directly signifies objects or 
things, and implies or indirectly signifies attributes; so the 
connotation of a term is taken ifi that chapter to bo its implied 
or indirect moaning, and its denotation the direct or explicit 
meaning b But in his theory of the Proposition, the former is 
taken as the direct or essential meaning, while the latter is 
entirely passed over. Consistency seems to require that Mill 
should have I’egarded the connotative or rather attributive mean- 
ing of a term as its direct and explicit meaning, and the denota- 
tive meaning os indirect and implicit. 

§ 12. From what we have given above of the views of Logicians, 
it is evident that they differ (1) as to the relation of A and B 
(subject and predicate) and (2) as to the way in which A and B 
are to be interpreted (that is, the meaning of subject and pre- 
dicate). 

* Hills Yol. 1 . pp. 31, 32, — “A connotative term is one 

which dimiMlliil al itfnbject, and implies an attribute,*’ p. 31. Again, 
**Th6 haii^ is, therefore, said to signify the subjects directly, the 
attributes indirectly, dka,” p, 82. 
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As r^rds the first point, Hamilton, for instance, recogni^ 
the relation o%containing or not-containing (inclusion or exclu- 
sion) either in the quantity of extension or in the quantity of 
comprehension, arising from the ‘ relation of congruence or oon- 
fliction.* Mansel holds that the two sets of attributes expressed 
by A and B must be capable of existing together in some ixMSsible 
object of intuition, that is, the relation of A and B is that of 
compatibility or incompatibility. According to Ueber^^'eg the 
relation of A and B must correspond to an objective relation, 
that is, to a relation really existing among things. Martineau 
recognizes the relation of substance and attribute, and, also, the 
relations of time and space, of cause and effect, and of resem- 
blance and difference. Mill gives the relations c.xpressed by all 
propositions under five heads : (1) Existence, (2) Co-existence, 
(3) Succession, (4) Causixtion, (5) Resemblance. Bain includes 
all under three classes, (1) Co-existence, (2) Succession, (3) 
Equality or Ineqiiality. 

The diff(^rent views arising from difference on tlio second 
point, namely, the way in which A and B are interpreted by 
Logicians, may be noted as follows ; — (1) The Ordinary or Pie- 
dicative View in which A is taken in denotation (or extension) 
and B in connotation (or comprehension), and the relation of A 
and B is that of subject and attribute. > “The light,” says Dr 
Venn, “in which a proj>osition has to be consistently inter|)reted 
on this view is that of predication. We distinguish l)etween 
subject and attribute here, and we assert that a given subject 
does or does not j)ossess certain attributes C” Of the four forms 
A, E, I, 0, arising from this view of propositions, Dr Venn says, 
“These forms appear to l)o naturally determined by the oitiinary 
needs of mankind, and the ordinary pro-logical modes of express- 
ing those needs; all that Logic has dorie Ijcing to make them 
somewhat more precise in their significfition than they conven- 
tionally are*.” Again, “As just remarked, the^ foims of propo- 
sition certainly seem to represent the most primitive and natural 


Symbolic Logic, p. 3. 


a Xhid. p. 3. 
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modes in which thought begins to exi)ross itself with ac- 
curacy^.” •* 

According to this view, all relations expressed by propositions 
may be reduced to the single tyi>e of the relation of subject and 
attribute. The subject of a proposition may be anything that 
can [wssess an attribute or attributes. It may be a substance, a 
phenomenon, or an attribute. The i>redicate of a proposition is 
an attribute; and even when the predicate is a concrete term, 
the term is intor{>reted in its connotation (or cOrnprohension). 

This view of Propositions does not ignore the relations of 
space and time, of cause and effect, of resemblance and difference, 
expressed by many propo.sitions ; but it holds that, for logical 
purjwses, they may all be reduced to the relation of subject and 
attribute. Some Logicians holding this view so far as a certain 
class of pro[X)sitions, namely, those expressing the relation of 
substance and attribute, are concerned, maintain that the other 
relations, such as those of time and space, of cause and effect, of 
resemblance and difference, c/in not, or should not, be reduced to 
the single typo of subject and attribute. According to them, 
there are diffoi’ont cla.s.ses of propositions founder! ui)on different 
categories of tliought and giving rise to distinct types of rea- 
soning 

* Symbolic Logic, p. 4, 

* The relation of subject and attribute is also called the relation 
of substance and attribute. For the purposes of this work it is 
not necessary to inquire into the nature of this relation, or into the 
meaning of Subject, Substance, Thing, or Attribute, or to discuss 
the question as to whether an attribute possessing attributes becomes a 
substance (or thing), or remains an attribute. For the Pretlicativc 
view, it is sufficient if propositions expressing other relations can, in 
Borne way, be understood to express the relation of subject and 
attribute; and this may be done in the following manner: — The 
proposition A is equal to B, ” for example, expressing the relation of 
Equality, nleane, according to this view, that the attribute of being 
equal to B is possessed by A, whether A and B be things or attributes; 
the pioposition “ A is the cause of B,” expressing the relation of 
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(2) The Denotative View, in which !x)th A and B are taken 
in denotation \or extension). This view includes (a) Hobbes’ 
View, (b) the Class View, in which the class or group of things 
denoted by A is included in the class or group of things denoted 
by B, and (c) the Equational View, in which the things denoted 
by A are the same as those denoted by B. 

' (3) The Coiiiiotative or Attributive View, in which both A 

and B are taken in connotation, and the relation expressed by 
the proposition is variable and depends on the nature of A and 
B. Mill adopts this view, and gives, as we have seen, the funda- 
mental relations or matters of fact expressed by iml propositions 
under five heads : — (1) Existence, (2) Order in time, (3) Order in 
place, (4) Causation, and (5) Resemblance (see p. 103). But, for 
the purposes of Syllogistic Logic, he gives also a general ex- 
pression for it. “This, then,” he says, “is the theory of the 
Import of Propositions, reduced to its ultimate elements: but 
there is another and a less abstruse expression for it, which, 
though stopping short in an earlier stage of the analysis, is 
sufficiently scientific for many of the purposes for which such a 
general expression is re(piired. This expression recognises the 
commonly received distinction between subject and attribute, 
and gives the following as the analysis of the meaning of propo- 
sitions : — Every proposition asserts, that some given subject 
does or does not possess some attribute ; or that some attribute 
is or is not (either in all or in some portion of the subjects 
in which it is met with) conjoined with some other attribute.*^” 
*'1(4) The Denotative-Connotative View, in which A and B are 
taken both in denotation (or extension) and in connotation (or 
comprehension), and the relation of A and B is a twofold one. 
Hamilton, for instance, holds that when both A and B are tfikcn 
in extension, A is contained in B, and that when both A and B 
are taken in comprehension, B is contained in A. 

Cause and Effect, means, according to this view, that the attribute of 
being the cause of B is possessed by A wlxatever A and B may bo. 

» Mill’s Logic, Vob i. p. 180. See below Appendix A, Mfil’s 
Canons, pp. 282 — 284. 
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There i» another point on which Logicians differ in their 
views of the Proposition. It is connected with the different 
views which they take of Logic as a science. The different 
views of the Proposition arising from difference on this point 
may be noted as follows : — 

(1) The Conceptualist or Subjective View, in which both A 
and B are concepts not necessarily corresponding to really 
existing things, but true of possible things, that is, of things that 
may be realised in Thought. 

(2) The Materialist or Objective View, in which both A and 
B are concepts corrcsix)nding to really existing things, and the 
relation of A and B is a relation of concepts corresjionding to a 
relation of things : e. g. Ueberweg’s view. 

(3) There is another view wliich is usually identified with 
the second view, but which should be distinguished from it. I 
mean the view according to which A and B stand for really 
existing things, and the relation of A and B is a relation of 
things: e.g. Silencer’s view. 

Mill, in his Exammation of ' Hamilton's Philosophy, holds the 
second view; but in his System of Logic he very nearly gives it 
up and passes on to the third view. Among English Logicians 
he seems to occupy an intermediate position between subjective 
or conceptualist Logicians, represented by Hamilton and Mansel, 
and objective Logicians, lepresented by Mr Spencer and Mr 
Carveth Read. 

The difference between the second and the third view, is that, 
according to the former, the two terms of a proposition are two 
concepts corresponding to really existing things, while, according 
to the latter, the two terms are really existing things or phe- 
nomena thejnselves. The upholders of the second view treat in 
Logic of the forms and relations of Thought as corresponding to 
the forms and relations of Things, while the upholders of the 
third view treat of the forma and relations of things themselves^. 

* Bm Api>endix E, “The Nature and Province of Objective 
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The Meaning and REmsKNTATioN of A, E, I, 0 m 
Diagrams. 

§ 1. A STANDS for any Universal Affirmative projwsition of 
the type ‘All A is B.’ It may 
be represented by the two 
diagrams, A, 1, and A, 2, 

Accoi’ding to the ordinary or 
predicative view of proposi- 
tions, the meaning of A is 
that the attribute connoted by 
‘B’ belongs to all the things 
or objects denoted by ‘A,' and 
the implication is that it may or may not belong to any other 
things. The diagrams represent this, thus,— the circle A stands 
for the things denoted by the term A, and the circle B for the 
cases in which the attribute connoted by the tenn B occurs; the 
firat diagi'am shows that these cases are more numerous than 
the things, and the second shows that the two are equal The 
meaning of the proposition will be represented by one or other 
of the two diagrams. 

According to the denotative view of pro|K)sition8, the moaning 
of A is that the whole of the class denoted by the term A is 
included in the class denoted by the term B, or that the former 
is co-extensive with the latter. And this is shown by the 
diagrams,— in the trst^ the whole of the class A is a part of the 
class B, and in the second, the two classes coincide. The mean- 
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ing of the proposition wiU be represented by one or other of the 
two diegrams. 

According to the oonnotative view of propositions, the mean- 
ing of A is that the attribute connoted by ‘ B ' accompanies the 
attribute connoted by ‘ A ’ in every case, that is, wherever the 
latter is, there the former is. The diagrams may be understood 
to represent this, thus,--the first shows that the cases in which 
the attribute connoted by A occurs are a part of, or are less 
numerous than, the cases in which the attribute connoted by B 
occurs; the second shows that the two classes of cases coincide 
or are equal in numl)or. 

Thus, on all the three views, A can be represented by these 
two diagrams. On each of them, the subject of A is always 
tiiken in its whole extent, w^hile the predicate is always taken in 
a jmrtial and sometimes also in its tohil extent. This is plainly 
the case on the first and second views. On the third, too, this is 
the case, because in all cases the attribute connoted by A is 
accompanied by the attribute comioted by B. This fact is what 
is meant by saying that, in an il propositiony the subject is distri- 
hutedy and Oie jrrcdicatc undistributed. By the extent of an attri- 
bute is meant the number of cases in which it occurs. 

§ 2. E stands for any Universal Negative proposition of the 
type *No A is B.’ It is repre- 
sented by the following diagram. 
The meaning of the diagram is dif- 
ferent on the difibreiit views of pro- 
positions. 

On the first view, the circle A 
stands for the things denoted by 
the term A ; and the circle B for the cases in which the attribute 
connoted by the term B occurs ; and the diagram shows that the 
one set is quite distinct from the other, — that the attribute 
connoted by B does not in any case belong to any of the things 
denoted by A, 

the second view, the two circles A, B stand for two classy 
denoted respectively by A and B ; and the diagram shows that 
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the one class is entirely excluded from the other, that the things 
dinoted by B fha quite distinct from those denoted by A- 

On the third view, the circle A stands for the oases in which 
the attribute connoted by A occurs, and the circle B for the 
cases in which the attribute connoted by B occurs; and the 
diagram shows that the two sets do not coincide, even in a single 
instance. 

On all the three views, then, the diagram represents the 
meaning of an E proposition, and shows tliat both A and B are 
taken in their entire extent, or in all cascis wlierever tiiey ai*o 
found. This last fjict is what is meant by saying t^at both the 
subject aud ths predicate of an E propositimi are distributed. 

§ 3. I stands for any Particular Affirmative proi>osition of 
the form ‘ Some A is The meaning of ‘ some ^ in logical pro- 
positions, as we have already noted, is ‘ not none,’ ‘ at least one.’ 
It does not moan a part onl^. Its universal and necessary 
moaning is, at least one; but it does not necessarily c.xciude the 
rest. It may mean ‘many,’ ‘most,’ ‘nearly the whole,’ and docs 
not exclude ‘the whole’ or ‘all.’ In accordance with this signi- 
fication of the word ‘some,’ the proposition ‘Some A is B’ is 
represented by the following four diagrams, each of which shows 
that at least one A is B. 


I, 1. r, 2. I. 3. I, 4. 



On the first view the meaning of I is that at least one 
thing, and that, it may be, every thing, denoted by A, has the 
attribute connoted by B; and this is represented l»y the diagrams 
thus: — each of them shows that at least one thing ora part of 
the things coincides with the cases, while two of them (I, 3 and 
I, 4) show also that the whole of A may coincide with B. 

On the second view the meaning of I is tlrnt at least one 
thing, and that, it may be, every thing denoted by A, is included 

R. 8 
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in tho class denoted by B ; and this is, as in the preceding case, 
represented by the diagrams. • 

On the third view the meaning of I is that in at least one 
case, and that, it may l>e, in every case, in which the attribute 
connoted by A occurs, there occurs the attribute connoted by 
B; and this is, as in tlie preceding cases, represented by the 
diagrams. 

On all tho views, both the subject and the predicate are 
always taken in a partial extent, and sometiiiies also in the 
whole of their extent. Tiiis fact is what is meant by saying that 
hotk the mhject wild tlui predicate of an I propodtion are undistri- 
buted. 

§ 4. 0 stands for any Particular Negative proposition of the 
form ‘ Some A is not B.’ In accordance with the logical meaning 
of tho word ‘some,’ as given above, it is represented by tho 
following three diagrams, each of which shows that at Icfist one 
A is not B. 

On tlio first view, the incftning of 0 is that at le.'ist one thing, 
and that, it may bo, every thing, denoted by A, has not the 


1. O, 2. 0, 



atti'ibute connoted by ‘B,’— that all the cases in which the 
attribute occurs are excluded from at least one thing, and, it may 
ki, from every thing, denoted by A. 

On the second view the meaning is, that at least one thing, 
and that it may l>e every thing, denoted by ‘A’ does not belong 
to the class denoted by ‘ B that the whole of the latter class is 
excluded from at least one, and it may be from every, individual 
of the former. 

On the third view the meaning is, that in at least one wise, 
and that it may lie in every case, in which the attribute connoted 
by ‘A’ occurs, the attribute connoted by ‘B’ d<>cs not occur, 
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that every case of the lattei* ia excluded from at le^usi one caae, 
a‘ld it may be%om every case, of the former. 

On all the views, ‘ B’ is always taken in its entire extent, ‘A’ 
always in a part, and sometimes also in the whole of its extent. 
This fact is, what is meant by saying that tlie predkate of an 
O propositityn is distributed arid ttie subject undistributed. 

§ 5. Recapitulation. — Representing ‘A’ and ‘B,’ the subject 
and the predicate of a proposition, l>y two circles, and the copnhi, 
by the mutual ])osition or relation of the two circles, A is repre- 
sented by the two diagrams (1) and (2), 


(0 ( 2 ) 



K by the single diagram (3), 


(•■’) 



I by the four diagrams (4), (5), (6), and (7), 


(4) (5) (6) (7) 



8—3 
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On a comparison of these diagrams, it will be seen that (1) 
and (6), (2) and (7), (3) and (10), (4) and (8), (5) and (9) are 
identical, and that there are altogether five fundamental dia- 
grams. To help the memory of the student, these five diagrams 
are given below in a definite ordoi* : — 

iBt. 2nd. 3rd, 4th. 6th. 



These diagrams will be henceforth called the 1st, 2nd, 3rd, 
4th, and 6th respectively, and* the student is advised to remember 
their respective numbers. A is represented by the 1st and 2nd, 
E by the 4th, I by the 1st, 2nd, 3rd, and 6th, and 0 by the 3rd, 
4th, and 6th. 

The subject of A is distributed, and the predicate undis- 
tributed. Both the subject and predicate of E are distributed. 
Both the subject and predicate of I are undistributed. The 
predicate of 0 is distributed, and the subject undistributed. 
That is, only universal propositions distribute their subjects, and 
only negative propositions distribute their predicates, 

§ <& Bxeiciaes on the meaning and representation of propositions 
by 

: 8how how the four propositional forms — viz,, A, E, 1, and O 

^may be represented by diagrams. 

n. Draw the five fundamental diagrams representing all propo* 
sitiont in their proper order, and state which of them represent A, 
which E, which 1, and which O respectively. 
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III. Which of the toiur propositioBftl fonns-A, % I, and O-^nuqr 
M rqaefleiited^ the H whi(i by the 2nd, which by the 3rd, whi<i 
by the 4th, and which by the 5th diagram f 
lY. Name the diagrams which repie^nt A, E, I, and 0 respec- 
tively. 

T. Bepreeenteach of the following propositions by its appropriate 
diagrams, and state its meaning according to the various theories of 
predication and of the import of propositions: 

1. All men are rational. 

2. All men are fallible. 

8. Some men are rich. 

4. Some elements are not metals. 

5. iiain is produced by clouds. 

6. Some plants have flowers. 

7. All material bodies are extended, 

8. No man is perfect. 

9. All metals are elements. 

10. All sensations are feelings. 

11. Material bodies gravitate. 

' 12. Silver is white. 

13. Water boils at 100® C. under a pressure of 760 m.m, 

14. Heat expands bodies. 

15. Friction produces heat. 
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CHAPTER I. 

The Different Kinds of Reasoning or Inference. 

A llcmonxwj is the act of the mind by which wo pass from 
one or more pven judgments to another following from them. 
When we pass from one judgment to another different from it, 
but contained in, or directly implied by it, the reasoning is called 
Immediate. When wo pass from two or more judgments to 
another different from any of them, but justified by all of them 
jointly, the reasoning is called Mediate. The new judgment, or 
the judgment obtiined from the given judgment or judgments, is 
called tlie Oonclmiont and the given judgment or judgments, the 
Prertim or Premimt, If the conclusion be not more general 
tiian either of the premisses in a mediate reasoning, the reasoning 
is called Deductive, If the conclusion be, on the other hand, 
more general than any of the premisses, the reasoning is called 
Indwtive. In Deductive Reasoning the conclusion is a develop- 
ment of what is contained in, or implied by, the premisses. In 
Inductive Reasoning the conclusion contains or implies more 
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than what is contained in or implied by any or all of the i)re- 
Misnes. Thu#\vo get the following kinds of reasoning : — 

REASONING 

! 

^ _ 

Immodiulu Mi-iiiatG 

! 

Deductive Inductive 

Arc there also two kinds, Deductive and Iiahictive, under 
Immediate Inference? ImnuHliato Reasoning, as it is usually 
treated of, is all Deductive, — that is, in tio caso is the conclusion 
more general* than the premiss. But if we defino Imnic<liale 
Reasoning aa a re.'isoning in which a judgment is obtained from 
another jiidgmcnt, it is evident, that the hn inor may U) more 
general os well iia less general than the latter. If tlio connhi loii 
1)6 more general, the reasoning should certainly he calle<l Induc- 
tive. If, for example, wo could, in any caso, draw the general 
conclusion from a single instance ^ — that is, from a single judg- 
ment or proposition — the rcftsoning, in that case, would l)0 
Immediate, as consisting of a single premiss only, and sho\ild he 
ciilled Inductive, as leading to a conclusion more general than 
the premisa 

In Deductive Logic, however, all imme<liato re..asoning and all 
mediate reasoning are deductive, and the following cl.%s.silication 
is, therefore, preferable; — 

REASONING 


I 

Deductive 


Inductive 


Immediate 


Mediate 

I 


Syllogistic 


Non-Syllogistic: 
e.<j., certain matho- 
Diatical deductive 
reasoninjis. 
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Beasoning is either Inductive or Deductive. The latter is 
again either (1) Immediate, or (2) Mediate, ac^rding as the 
conclusion follows from one premiss or from more than one. A 
Mediate Deductive Reasoning is called a Syllogism, when it con- 
forms to the axiom called Didtum de omni et nuUOy — Whatever 
is affirmed or denied of a class distributively, may be afi&rmed or 
denied of any thing belonging to that class,” or to some similar 
axiom or axioms. It may be called Mathematical, when it con- 
forms to some one or other of the axioms in mathematics, such 
as (1) that things which are equal to the same thing are equal to 
one another, (2) that the sums of equals are equal, (3) the prin- 
ciple or axiom called ArguTmrUum a fortiori^ that ‘ a thing which 
is greater than a second, which is greater than a third, is greater 
than the third.’ The subdivisions of the other main division 
cannot be discussed in this book. 

A Reasoning, regarded ohjectivdy^ is the inference of a relation 
from one or more given relations among things and attributes. 
When a general or universal relation is inferred from one, a few, 
or many particular relations, the reasoning or inference is Induc- 
tive. When the relation infen-ed is not more general than the 
given relation or relations, and is, in fact, contained in, or implied 
by, the latter, the reasoning or inference is called Deductive. It 
is Imiiiediate when the infercjiico is di’awn from one given relation 
or pmniss, and Mediate when drawn from more than one. The 
w'ord inference, it should he noted, has, at least, three meanings ; — 
(1) the process of reasoning, (2) the product of reiisoning con- 
sisting of the premisses and the conclusion, and (3) the conclusion 
only. We have here used the word in the second sense, but it is 
frequently used in the first, and more frequently in the third. 

A reasoning, expressed in language, is called an Argument. 
There are thus as i|iany kinds or varieties of the latter as there 
are of the former, v^he simplest form of argument oorreapouding 
to the simplest form of reasoning, namely, Immediate, consists of 
two propositions, — ^the premiss and the conclusion. A Mediate 
deductive reasoning gives rise to an argument consisting of more 
than two propositions, namely, the premisses and fdie oonduaion. 
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All Inductive jeasoning gives rise to an argument consislang of 
miny propositions, namely, the particular instances constituting 
the data, and the general conclusion justified by them. The 
word ‘ argument ’ also denotes a series of reasonings advanced to 
establish a certain conclusion. 

It should be carefully noted that so for as Logic is concerned 
with reasoning, it treats of the principles of correct misoniug, 
and lays down the conditions to which reasoning must conform 
in order that it may be valid. It is no part of Logic to give an 
account of the various processes according to which men do or 
may reason, but of those according to JjJj'hich they ought to rcJison, 
and must reason if their reasonings are to be valid. The former 
is the business of the science of Psychology, the latter only is the 
business of Logic h 

of DiJ'ereiit Kinds of Reasoning or luf rcn^fe, 

1. Dicductivk. 

i. Immediate. 

1. All men are mortal, 

Some mortal bdugs are men. 

2. No man is perfect, 

/. All men are imperfect. 

ii. Mediate. 

A. — Syllogistic. 

3. All men are fallible, 

All prophets are men ; 

All prophets are fallible. 

^ No attempt is made here to give an exhaustive account of all the 
processes of reasoning either from the psychological or from the logical 
point of view. In this chapter, the subject is treated for the purposes 
of this work. There is great diversity of view among Logicians (1) as 
to the nature of reasoning or inference,— tis to what ia and what is not 
inference, and (2) as to its fundamental kinds and varieties. The 
theory of Reasoning and Inference, like the theory of Fredicaiion and 
of the Import of Propositions, is a most important subject in Logio 
and P^cbology, and would demand a thorough treatment in a oom« 
plete treatise on Logic. 
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4. No man is perfect, 

All philosophers are men ; 

No philosopher is perfect. 

5. All metals are elements, 

Gold is a metal ; 

Gold is an element. 

B. — Non-Syllogistio. 
e.g.^ Mathematical. 

fi. A is equal to B, 

C is equal to B ; 

A is equal to Q, 

7. A is greater than B, 

B 18 greater than C ; 

A is greater than C. 

8. A is less than B, 

B is less than C ; 

A is less than C. 

0. A is a part of B, 

B is a part of C4 
A is a part of C. 

10. A is e(iual to B, 

C is equal to 1 ) ; 

A + C is equal to B + D. 

Mathematical reasonings are usually regarded as valid, if they 
confomi to the axioms of mathematics. By taking the axioms 
as major premisses, and the data of the retusoiiings as miuor 
premisses, they may, however, be reduced to the syllogistic form. 
Examples 6 and 7 given al)ove may bo stated syllogisticaliy as 
follows : — 

6 . Things which are equal to the same thing are equal to one 
another; the two things A and 0 are equal to the same thing (B); 
therefore the two things A and C are equal to one another. 

7. A thing which is greater than a second, which is greater than 
a third, is greater than the third; the thing A is greater than a second 
(B), which is greater than a third (C) ; therefore the thing A is greater 
than the third (G). 
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Similarly, other mathematical reasonings may be reduced to 
fufly-expressed^yllogisms. 

II. Inductive. 

1. Air expands by heat, 

Water expands by heat. 

Mercury expands by heat. 

Copper expands by heat, 

Gold expands by heat ; 

All material bodies exjiand by heat. 

2, Water is solidified by cold, 

Mercury is solidified by cold, 

Oocoanut oil is solidified by cold ; 

All lifiuids are solidified by cold. 

8. Tlie friction of the palms of our hands aj^ainst each 

other produces heat, 

The friction of two pieces of wood produces heat, 

&o., &c., Ac, ; 

The friction of all material bodies produces lu at. 

4. Many men whom I knew have died, 

All the men in the past ages have died ; 

Ail nuui will die. 

r,. The tlireo angles of this triangle arc together equal to 
two right angles ; 

The three angles of any triangle are togetiicr equal to 
two right ajigles. 

These two straight line.s cannot inclose a space, 

No two straight lines can inclose a spacM?. 

7. An equilateral triangle cau bo constructod upon this 

finite line, 

An equilateral triangle can bo constructod upon any 
finite line. 

Inductive reasonings conform to the canons and rules of 
Induction. By taking the canons and rules major premisses, 
and the data of the reasonings as minor i)remissc.H, Inductive 
reasonings, like mathematical, may l>e reduced to the syllogistic 
formh 


1 bee below. Appendix D. 
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Of Immkoiate Inferences. 

§ 1. Immediate Inference, as a process of reasoning, is 
the process of deriving or deducing a proposition from a 
given proi)osition or premiss. As an argument or reasoning 
expressed in language, it consists of the given proposition, and 
the proposition necessarily following from it. As an inference or 
conclusion, it is the i)roiK).sition thus following,— the result of the 
process. The derivation of a proposition from a term may also 
be regarded as a kind of Immediate Inference. Every attribute 
couuCi^d by a term may be affinned of the term. Thus thei’e 
are two kinds' lUR^niediate Inference, 

(I) In the firsi’ ^ projKwition is inferred from a term. 
Take the connotative toJP connotation consist 

of tho two attributas ‘ri^ionality’ and ‘animality.' From this 
It k that we following two 

proixMdiions: (i) ‘Man is ^ animal' This 

kitkd of immediate inference ^ 
atinbute connoted by a term ^ predicated of it This 
is the basis of the formal?^^ propositions by tiie 

i; Analysis connotation of immediate 

inference is really equivalent to fl^nnation of an attribute of 
^ AggJtfite of attributes, or of ^ ^ 

attribute affirmed js known to for “ ‘ ^ 
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Exei'cue. 


•infer one verl)al proposition from 

(1) Material body. 

(2) Figure. 

(3) Chalk. 

(4) Table. 

(5) Book. j 


each of the following terms : — 

(6) Plant. 

(7) Animal. 

(8) House. 

(9) Man. 

(10) Mind. 


(2) In the second kind, a proposition is inferretl from a given 
proposition. There are seven different forms of it : viz., I. Con- 
version ; 11. iEquipollenco, Permutation, or Obvorsion ; III. Con- 
traposition; IV. Subalternation; V. Opposition ; VI. Modal Con- 
se<iuence; VII*. Change of Helation. Of these we shall treat in 
order. 


§ 2. I. — Of Conversion. 

Conversion is the admissible transiK)sitiori of the s\ibjoct and 
the predicate of a proposition. The proposition to l>e converted 
is called the convertend, and the proposition inferied from it the 
converse, which may be defined as a legitimate inference, having 
for its subject and predicate the predicate and subject, respec- 
tively, of the convertend. In an hyiwthetical proposition, the 
consequent and the antecedent are transposed. In drawing 
inferences by the process of conversion, the following three rules 
must be observed : — 

(1) The subject and the predicate in the convertend must be 
the predicate and the subject, resi)ectively, in the converse. 

(2) No term should be distributed in the converse which 
was not distributed in the convertend. 

(3) The quality of the converse is the same as that of the 

convertend,— tliat is, the converse of an affinnative projxjsition 
is affirmative, and the converse of a negative prox>o8ition is 
negativa % 

The first rule is evident from the definition of conversion. 
The second and third rules must be observed in order that the 
converse may be an admissible inference, that is, an inference 
following necessarily from the given i»rt)i)osition. The second 
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rule is evident from the fact that if a term is used, in the 
premiss, to signify sows individuals, it can not, the conclusion, 
he used to signify ever^ individual, denoted by the term. The 
third rule follows from the meaning of an affirmative and a 
negative proposition. An affirmative proposition, such as S is P, 
means that at least one S is included in P ; and from this it does 
not follow that at least one P is excluded from S (or P is not S), 
for P and S may coincide. A negative j)roposition, such as S is 
not P, means that at least one S is e.xcludod from P ; and from 
tins it does not follow that at least one P is included in S (or P 
is S), for P and S may lie entirely outside of each other. 

(1) From A follows I by conversion: from ‘All S is P’ 
follows by conversion ‘At least one or some P is S.’ This follow's 
from the rules, and can be easily proved by the diagrams. By 

the third rule the converse 
of A must be affirmative, 
that is, A or I ; by the se- 
cond rule it can not be A ; 
and, as no rules are violated 
by inferring I from A by 
conversion, it is I. A is 
rci)rc.sented by the first and 
second diagrams, and from lK)th of these follows I, ‘ Some P is S.’ 
From the first follow I, ‘Some P is S,’ and 0, ‘Some P is not S.’ 
From the second follow A, ‘All P is S,’ and I, ‘Some P is S.’ 
Thus fi-om each of them, that is, from A in every case, follows I 
only by conversion. 

Examples , — All men are mortal : its converse is ‘ Some rnortol 
is man/ ‘At least one that is mortal is man,’ or ‘Some mortal 
beings are men.’ If A is, B is : its converse is ‘ In some cases if 
B k, A is.’ 

(2) ' From I follows I by conversibn ; from ‘ Some S is P,’ we 
ctuft holor ^mediately ‘At least one or some P is S.’ This follows 
from tli6 roles, and can be easily proved by the diagrams repre- 
sfliEililig I. By the third rule the converse of I must l)e affirma- 
tive, that is, A or I ; by the second rule it can not be A ; and a.s 
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no rules are violated by inferring I from I by conversion, it is 1. 
I rcpreseiite# by the 1st, 2nd, 3rd, and 6th diagrams, and I'rom 
each of them it will be seen that the converse I ‘ Some P is S ’ 
follows. Hence the converse of I is 1 h 

Examples . — Some men are wise: its converse is ‘At least one 
wi.se being is man.’ In some ca.ses if A is, B is : its converse is 
‘ In some cases if B is, A is.’ 

That I follows from I by conversion and that notin' ng else 
follows may be thus shown. From the 2nd and 5th diagrams 
rc])resenting I, follow by e-oin ersion both A and 1 ; from the 1st 
and 3rd repivsenting I, follow by conversion I and O. Thus Iroin 
each of them, .that is, from 1 in every ease, follows I only by 
coinersion. 

(3) From E follows E Vy conversion: from ‘No S is P’ 
follows ‘ No P is S.’ This is at once evident from the -Ith diagram 
representing E, and follows also from the rules. By the third 
rule the converse of E must bo negative, that is, E or O; and as 
no rules are violated by inferring E from E by conversion, it is 
E. 0 also follows; but it is usele.s.s to infer 0 where E can 1)0 
inferred. 

Examples . — No man is perfect: its converse is ‘No ])erfoct 
being is man.’ If A is, B is not: its conver.se is ‘If B is, A is 
not.’ 

(4) From O nothing follows by conversion ; thi.s follows from 
the rules, and can be proved by the diagrams. By the tliiid rule 
the converse of 0 must be negative, that i.s, E or O ; and, as the 
second rule is violated by inferring E or O from 0 by conversion, 
there is no converse of 0. 

O, ‘Some S is not P,’ is represented by three diagrams, ere., 
the 3rd, 4th, and 5th. 

From the 3rd follow 0 and I by conversion : Some P is not 
S, and Some P is S. 

^ The student should draw the respective dia^uains in this case as 
well as in those that follow, and satisfy hiin.self tlmt the conclusions 
asserted to follow do really follow from them. 
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From tho 4th follow E and O by conversion : No P is S, and 
Some P is not S. ^ 

From the Sth follow A and I by conversion : AU P is S, and 
Some P is S. 

Hence, from all the three forms of O, or from 0 in all cases, 
nothing follows by conversion. From the 3rd and 4th follows O ; 
but as 0 does not follow from the Sth diagram, we cannot infer 
it from every form of O. From the 3rd and Sth follows I ; but, 
as I does not follow from the 4th diagram, it can not be inferred 
frpm O. 

Recapitulation. — The converse of I is I ; and the converse of 
E is E. Tho converse in these two cases has the same quality 
and quantity as the convertond; and when this is the case, the 
process of conversion is called Simple Conversion. The converse 
of A is I. The converse, or the inferred pi*oposition in this case, 
is particular, while the convertend is universal; and when this 
is tho case, the process of conversion is willed Conversion per 
aocidens or hy limitation, O cannot be converted. 

Exercise. 

Convert the following propositions:— 

1. All material bodies are extended. 

2. Some animals are birds. 

3. No man is immortal. 

4. Hydrogen is the lightest body known. 

6. Benevolence is a virtue. 

6. Eveiy element is not a metal. 

7. Certain metals are ductile. 

8» k Borne animals have no power of locomotion. 

Matter is indestructible. 

None but elements are metals. 

If mercury is heated, it expands. 

t if a judgment is analytical, it is not synthetical. 

« judgment is not synthetical, it is analytioaL 
In some eases a sensation is followed by a percM»ption. 

16. In some oases a sensation is not followed by a peroeption. 

16- Only a man of genius can hope for success without industry. 
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17. All upright men are not indiHerent to flattery. 

•18. There few students who have a taste both for physios and 
metaphyaios. 

19. No one can hope for success without industiy. 

20. Ehowledge is power. 

§ 3. II. — Obversion, Permutation, or AEquipollence. 

This process of immediate inference consists in taking the 
contradictory of the predicate of the given proposition as the 
predicate of the inference, and then changing the quality of the 
proposition. The inference, or the proiwsition inforr^, is called 
the Obver»e or FemixUation^ and the given proj^xwition may be 
called the Obvertend. The obverse of a proposition may be 
defined as an admissible inference, having for its subject and 
predicate the subject and contradictory of the protlicato, ros{)cc 
tively, of the proposition. 

(1) From A follows E by obversion: from the proposition 
‘All S is P ’ follows the proposition ‘No S is uot-P.' This is 
evident from the two diagrams, fst and 2nd, representing A, 
from both of which follows the proposition ‘No S is not-F,* ‘No 
S is other than P.’ 

Example , — All men are mortal : its obverse is ‘ No men ore 
not- mortal.’ 

(2) From E follows A by obversion: from ‘No S is P’ 
follows ‘All S is not-P,’ every S lies in the region of not>P, 
or outside P. This is evident from the 4th diagram represent- 
ing E. 

Example , — No men are perfect: its obverse is ‘All men are 
not-perfect.’ 

(3) From I follows O by obversion : from ‘ S(»ne S is P ’ 
follows ‘ Some S is not not-P/ or ‘ Some S is not other than P.’ 

This can be proved from the diagrams : I is represented by 
the 1st, 2nd, 3rd, and 6th diagrams, from each of which follows 
the proposition ‘Some 3 is not not-P,’ i.«., some 8 is excluded 
from the whole of the r^on belonging to not-P. 

Example. — Some men are wise; its obverse is ‘Some men are 
not oot-wise.' 


a. 


9 
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(4) From 0 follows I by obversion: from /Some S is not P’ 
bllows ‘Some S is not?-P.’ 0 is represented by t^^ 3rd, 4th, aiid 
)th diagrams, from each of which follows the proposition ‘Some 
5 is not-P,^ or some S lies in the region of not-F. 

Example , — Some elements are not metals: its obverse is 
‘Some elements are non-metals.' 

An hypothetical proposition may be ob verted by taking the 
contradictory of the consequent as the consequent in the inference 
and then changing the quality of the given proposition. The 
antecedent and the consequent of an hypothetical proposition 
correspond, respectively, to the subject and the predicate of a 
categorical proposition ; and the quality of an hypothetical pro- 
position is determined by the quality of its consequent. In a 
previous chapter (see pp. 68, 69), it has been shown that the 
antecedent and the consequent of an hypothetical proposition, 
though they appear to be assertions, consist really of two many- 
worded terms. In the proposition, “If A is B, C is D,” the 
antecedent and the consequent are ‘A being B' or *AB' and 
‘0 being D’ or ‘CD,' respectively. The typical hypothetical 
proposition is “If A, then B,” whatever A and B may be. In 
the affirmative form, it means that B depends upon A — that 
there is connexion between A and B ; and in the negative form, 
it means that B does not depend upon A — that there is no con- 
nexion between A and B. Thus the proposition “If A is B, 
C is D” is equivalent to “If AB is, CD is,” and means that CD 
dej>ends upon AB. The proposition “If A is B, C is not D” is 
equivalent to “If AB is, CD is not,” and means that CD does 
not depend upon AB — that there is no connexion between AB 
and CD. 

Emamplei, 

Jl. ** If A is. B is”: its obverse is **If A is, not-B is not." 

t. A is B, A is 0 its obverse is “If A is B, A is not not-O," 
which is'e^nivalent to “If AB is, not-OA is not." 

3. “ I||t is B, C is D ” : its obverse is “ If A is B, C is not not-D, ’’ 
which is ipivalent to “ If AB is, not-DC is not." 
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4. “ If A is, not”: its obverse is “H A is, not-B is.” 

• 6. “If A iB%, C is not D ” : its obverse is “ If A is B, C is not-D,” 
which is equivalent to “If AB is, not-DC is.” 

6, “If a triangle is equilateral, it is equiangular”: its obverse is 
“If a triangle is equilateral, it is not non-equiangular,” which is 
equivalent to “If an equilateral triangle is, a non-equiangular triangle 
is not,” i.e. the non equiangulaiily of a triangle docs not depend 
upon, or coexist with, the attribute of its being equilateral. 

7. “If it rains, the ground will bo wet”: its obverse is “If it 
rains, the ground will not b« not- wet,” wliich is equivalent to “If 
raining is, not-wet ground is not,” i.e. the ground being not- wet docs 
not depend upon raining. 


Exercise. 

Obvert the following propositions : 

1. All sensations are feelings. 

2. Every phenomenon has a cause. 

8. Only material bodies gravitate. 

4. Some plants have no flowers. 

5. Justice is a virtue. 

G. If A is B, A is not C, 

7. If A is not B, C is not D. 

8. If A is not B, C is D. 

9. If a term is singular, it is not general 

10. If a body is heated, it rises in temperature. 

11. If there is a chemical action, there is an evolution of heat 
13, If all impeding causes were removed, a body once in motion 

would continue to move for over. 


9^2 
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4. III. — Contraposition. ^ 

Contraposition consists in taking the contradictory of <^e 
predicate of the given proposition as the subject of the inference, 
and the subject as the predicate, and then changing the quality 
or both the quality and the quantity of the proposition, if re- 
quired. The inference, or the proposition obtained by contra- 
position, is called the Contra^osUive, The contrapositive of a 
proposition may be defined as an admissible inference, having 
for its subject and predicate the contradictory of the predicate 
and the subject, respectively, of the proposition. 

(1) From A follows E by contraposition: from ‘Every S 
is P’ follows ‘No not-P is S.* Here ‘not-P,* the contradictory 
of the predicate of the given proposition (Every S is P), is taken 
as the subject of the inference, and the quality is changed from 
affii-mative to negative. 

This is evident from the diagrams, 1st and 2nd, i*epresentmg 
A, from each of which follows the proposition ‘No not-P is S,’ 
i.e,f all S is excluded from the region of Not-P. 

Example, — All men are 'mortal: its contrapositive is ‘No 
not-mortal is man.’ 

(2) Fropa E follows I by contraposition: from ‘No S is P’ 
follows ‘Some not-P is S.’ This is evident from the 4th diagram 
representing E. In this case the quantity of the contrapoaitive 
is particular, while the given proposition is universal. 

Example, — No man is perfect: its contraix)sitive is ‘Some 
not-i^erfect is man.’ 

(3) From 0 follows I by oontraix)sition : from ‘Some S 
is not P’ follows ‘Some not-P is S.’ This may be proved from 
the diagrams, 3rd, 4th and 5th, representing O : — 

From the 3rd fnUows I by contraposition: Some not-P is S. 
From the 4% Imd 6th also follows I. Hence from each of the 
three forms, ^ from 0 in every case, follows I by contraposition. 

'Exa 0 i^!pl 0 . — Some elements are not metals : its oontrapositive 
is * Some n^-metals are elements.’ 

(4) Fwin I loJowB no conclusion by conti*aix)sition. This 
may be prov^^m : — 
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I is ropresejjtod by the 1st, 2nd, 3rd, and 5th diagrams. 

•From the 3m and also from the 5th follows by contraposition 
I, Some not-P is S. But from the 1st and 2nd, I does not 
follow. Hence from all tho forms of 1, that is, from I in every 
case, I (Some not-P is S) cannot be inferred by contraposition. 

Again, from the 1st, 2nd and 5th follows O (Some not-P is 
not S) ; but it does not follow from the 3rd diagram, and there- 
fore O (Some not-P is not S) cannot be infoi'ied from all tho 
forms of 

Two diagrams (3rd and 5th) allow I, and two others (Ist and 
2ad) allow O; but from sacA of them noitlier I nor O can bo 
inferred. Hence I cannot be contraposed. 

ReoapitulaHon . — The contrapositivo of A is E, of E I, and of 
O I, while I cannot bo contraposed. Tho student should caro- 

1 In tho 8rd diagram, a part of P ooinoidcs with a part of 8, and 
some not-P, which- lies outnido P and con8e<iuently outside the coin- 
ciding part of P, lies outside the coinciding part of B and not outside 
the whole of S, — that is, all that is known certainly is that some 
not-P is excluded from a part, and not from the whole, of 8; or, in 
other words, the proposition “Some not-P is not 8” ia not true. 
From the 5th diagram follows tho proposition “Some not-P is not 8,” 
on the assumption that every term has a contradictory. In Coatra- 
position and Obversion, it is assumed that there is a term contradic- 
tory to the predicate of the premiss. A and I con not be obvertod 
and A can not bo contraposed unless their predicates have contra- 
dictory terms. See Appendix G. — Note on Obversion and Contra- 
position.*' 
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fully note that I cannot be contraposM, and tl^t 0 caiinot^be 
converted. 

An hypothetical proposition may be contraposed by taking 
the antecedent and the contradictory of the consequent in the 
proposition as the consequent and the antecedent respectively 
in the inference, and then changing the quality in the case of 
A and 0, and also the quantity in the case of E. 

(1) If A is, B is : its contra^wsitive is ^If B is not, A never 
is,’ ‘Wherever B is not, A never is.’ 

(2) If A is, B is not: its contrapositivo is ‘In some casas 
if B is not, A is.’ 

(3) In some cases if A is, B is not : its contrapositive is 
‘In some cases if B is not, A is.’ 

Note. — Contraposition is also called Convei-sion by Negation. 
The older logicians converted 0 by this process. We have seen tliat 
the luoccsB is applicable also to A and E, and inapplicable to I only. 
The contrapositive of a given proposition may he regarded as the con- 
verted obverse of it; and contraposition as consisting in obversion and 
in conversion of the obverse. Some logicians have indeed regarded 
the inference as double and the process as two-fold, including obversion 
and conversion, and have accordingly excluded contraposition from 
Immediate inference. But we have seen tliat, with the aid of the 
diagrams, the contrapositive of a proposition can be inferred as im- 
mediately as its obverse or its converse. In contraposing a proposi- 
tion according to the older method, first obvert it, and then take the 
converse of the obverse. 


Examples* 

(1) Alls is P. 

Its obvwee is ‘No S is not-P’ ; tho converse of this obverse is ‘No 
not-P is S,’ and tliis last is the contrapositive of the given proposition 
(All S is P). 

(2) NoSiaP, 

Its ohV#se is ‘All S is not P the converse of this obverse is * Some 
not-P is S,* which is the contrapositive of the given i)rop 08 ition (No S 
is P). 
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(3) Some S is not P. ^ 

• Its obverse ft *Some S is not*P’; the converse of this obverse is 
* Some not“P is S,’ and this last is the contrapositive of the given pro 
position (Some 8 is not P). 

(4) Some S is P. 

Its obverse is * Borne S is not not-P,’ which is O, and O cannot be 
converted as we have seen before {vide pp. 127—8), 

Exercise. 

Contrapose the following propositions: — 

1. All animals are mortal. 

2. No created being is perfect. 

8. All gases can bo liquefied. 

4. Some plants are not devoid of the power of locomotion. 

5. Some animals are insentient. 

r>. Some substances have no cause. 

7. All bodies that have inertia have weight. 

8. If mercury is heated, it expands. 

0. In some cases if a body is heated, its teitq)erature does nut 
rise. 

10. In some cusos a sensation is followed by a perception. 

11. IfAisB, CisD. 

12. If A is B, C is not D. 

13. In some cases if A in B, C is not D. 

14. In some cases if A is B, G is D. 

Ifi. In all cases if A is not B, C is I). 

IG. In all cases if A is not B, C is not 1). 

17. In some cases if A is not B, C is 1>. 

18. In some cases if A is not B, C is not 1>. 

§ 5. IV. — Of Subalteriiation. 

This process of iminedi<ate inforenc43 consists in piiK.sing from 
the universal to the particular, and from the particular to tho 
universal, with tho same subject and predicate, end of the same 
quality. By subalternation follows 

(1) From the truth of A, the truth of I, and from the truth 
of E, the truth of 0; but not conversely from the latter the 
former. Thus, if *A11 S is P^ be true, ‘Some S is P’ will also be 
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true; but if the latter be true, the fqimer will not necessarily 
be true, ' 

(2) From the falsity of I, the falsity of A, and from the 
falsity of O, the falsity of E ; but not conversely the former 
from the latter. If ‘Some S is P' be false, then ‘All S is P’ 
must also be false; if ‘Some S is not P’ be false, then ‘No S 
is must be false; but not conversely, that is, the falsity of 
the particular docs not follow from the falsity of the corre- 
sponding universal. ‘All S is P’ may be false, and still ‘Some 
S is P’ may hQ true. Similarly, E may be false, and the cor- 
responding 0 true. 

The proof lies in the fact (1) that I or 0 simply repeats what 
is already recogniiied as true by A or E, and (2) that what fails 
even in one case can not be universally true, or what holds good 
even in one case can not be universally denied. The proof of 
the converse lies in the fact (1) that something may be true or 
false in some cases, in at least one case, though not universally, 
and (2) that what is not true or false in all cases, may yet be 
true or false in some cases, in at least one case. The rules of infer- 
ence given above may be easily proved also from the diagrams. 

n/ § 6, V. — Of Opposition. 

In a previous chapter {yide p. 78) we have seen that A and 0, 
and E and I, are called, in relation to each other, CoMradictory 
OppQsUes, that A and E are called, in relation to each other, 
Contrary Opposites^ and that I and 0 are called Suheontrary 
Opposites, In oonsoquonce of the opposition which exists among 
A, E, I, and 0, having the same subject and predicate, but 
differing in quality, or in both quality and quantity, when any 
one is given as true or false, the others are necessarily either 
true, false, or unknown. We shall now inquire into these 
necessary connections among them, and lay down certain general 
rules of immediate inference by opposition ; — 

(1) Given the truth of A (All S is P). From the truth of A, 
as illustrated by the 1st and 2nd diagrams, it follows that E k 
fake and aliO that 0 (Some S k not P) k false. 
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(2) Given tbe falsitf of A (All S ib P). From the falsity 
of«A, as repr^ented by one or other of the 3rd, 4th, and 6th 
diagrams*, follow the truth of O (Some S is not P); and also 
the truth in one case (4th), and the falsity in the other casos 
(3rd and 6th) of E, or, in other words, the doubtfulnoss or un> 
certainty of E (No S is P). 

(3) Given the truth of E (No S is P). From the 4th 
diagram representing E, follows at once the falsity of A, and 
also the falsity of I (Some S is P). 

(4) Given the falsity of E (No S is P). The falsity of E 
is represented by one or other of the Ist, 2nd, 3rd, and 6th 
tliagi’jxms, from which follow the truth of I, and also the truth 
of A in two cases (1st and 2nd), and the falsity of A in two 
othcirs (3rd and 6th), or, in other words, the doubtfulness 
of A. 

(6) Given the truth of I (Some S is P). From the 1st, 2nd, 
3rd, and 6th diagrams representing I, follow at once the falsity 
of E and also the truth of 0 (Some B is not P) in two casos 
(3rd and 6th), and the falsity of 0 in the other two (lat and 
2nd), or, in other words, the doubtfulness of 0. 

({)) Given the falsity of I (Some S is P). This is repre- 
sented by the 4th diagram, from which follows at once the truth 
of E (No 8 is P), and also the truth of O. 

(7) Given the truth of O (Some S is not ?). This is repre- 
sented by the 3rd, 4th, and 6th diagrams, fn)m which follows 
at once the falsity of A, and also the doubtfulness of 1. 

(8) Given the falsity of O (some S is not P). This is repre- 
sented by one or other of the Ist and 2nd diagrams, from wliich 
follows at once the truth of A (All S is P), and also the truth 
of L 

» The falsity of A means that the relation between the subject and 
the predicate can not be represented by the 1st and 2nd diagrams, and 
that it must be represented by one or other of the remaining three 
diagrams. The falsity of E, I, or 0 may similarly be represented by 
diagrams. 
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The msulte we have obtained above may be thus tabulated : — 

^ 


Given. 

A 

All S in P. 

E 

No S is P. 

I 

Some S is P. 

0 

Some S is 
not P. 

1 

A true. 


False. 

True by 
Subalter- 
nation . 

False. 

2 

A faltjc. 


Doubtful. 

Doubtful by 
Subalter- , 
nation. 

True. 

a 

1*] true. 

iMlisO. 


False. 

True by 
Subalter- 
nation. 

4 

K false. 

Doubtful. 


True. 

Doubtful by 
Subaltcr- 
nation. 

5 

1 true. 

Doubtful by 
Subalter- 
nation. 

False. 


Doubtful. 

(» 

1 false. 

False by 
Subaltcr- 
nation. 

True. 


True. 

7 

j 

0 true. 

False. 

Doubtful by 
Subaltcr- ! 
nation. 

Doubtful. 


8 

0 false. 

True. 

False by 
Subalter- 
nation. 

True. 
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A compari^n of the results tabulated above loads te the fol- 
losing conclusions and rules of immediate inference : — 

(1) The falsity of 0 follows from the truth of A, 


»» 


I 


» 


E. 


»> 


K 

A 


T. 

O. 


n'ho truth of O follows from the falsity i»l' A. 


»> 




I 

E 

A 




>1 


K. 

I. 

0 . 


That is, from the falsity of a proposition follows the truth of 
its contradictory opposite, and from the truth of a proposition 
1‘oilows the falsity of its contradictory opposite, llciicc the 
rule ; — Of two propositions related to each other as contradict oiy 
oppositesy one must be true and the other false. 

(2) From the truth of A follows the falsity of E, and from 
the truth of E, the falsity of A ; but not conversely. That is, 
from the truth of a proposition follows the falsity of its conti'ary 
opposite, but not conversely from the falsity of one the truth of 
the other. Hence the rule : — Of two propositions related to each 
other as contrary oppositesy both eannot be true ; one must befalsCy 
and both may he false. 

(3) From the falsity of I follows the truth of 0, and from 
the falsity of 0 follows the truth of I, but not conversely, from 
the truth of the one the falsity of the other. Hence the rule : 

Of two propositwns related to each other as suheorUrary oppositesy 
both cannot be false ; one must be truSy and both may he true. 

These rules can also l)e shown to he true by a considoration 
of the propositions themselves and by particular examples. If 
the proposition * All S is P’ be true, if ‘ P’ can he alhnnod 
of every ‘ S,’ then it can not be denied of all ‘ S,’ nor of any one 
‘S/ or, in other words, both E and O must be false. Sinjilarly, 
if the proposition ‘ No S is P’ be true, i.e.y if ‘ P ’ can l>o^ deni^ 
of every * S,^ then it can not be affirmed of a single * S,* or, in 
other words, both I and A must be false. If the pro^KJsition 
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‘ Some S is P' be true, if * P’ can be affirmed of at least one 
‘ S,* then it can not be denied of ev&ry ‘ S,’ and ft may or nfay 
' not be denied of tome * S,* or, in other words, E (No S is P) must 
be false, and 0 (Some S is P) true or false, is., doubtful If the 
proposition ‘Some S is not P’ be true, ie., if ‘P’ can be denied 
of at least one * S,* then it can not be affirmed universally of ‘ S,* 
and may or may not be affirmed of some ‘ S,’ or, in other words, 
A must be false and I doubtful. The other cases may also be 
similarly proved ; and the results are the same as we have given 
above. We shall now give some concrete examples : If ‘ All 
metals are elements’ be true, then its contrary ‘ No metals are 
clcnieiits* is evidently false ; and its contradictory O ‘ Some 
metals are not elements’ is also false ; because, in the original 
projwsition ‘elements’ is affirmed of ‘all metals,’ and therefore 
it can not be denied of some. The principle of consistency re- 
quires that what is affirmed of all members of a class, must not 
be denied of any of them. If ‘ Some elements are metals’ be 
true, tlion its contradictory E ‘ No elements are metals’ must be 
false, and its subcontrary 0 ‘ Some elements are not metals’ may 
or may not bo true. 

Exerewe, 

Draw the inferonceB which follow by subalternation and opposition 
from the truth of the following propositions ; — 

1. All material bodies are extended. 

2. The virtuous are rewarded. 

3. No knowledge is useless. 

4. Benevolence is a virtue. 

6. Few know both physios and metaphysics. 

6. Every phenomenon has a cause. 

7. Some substances are uncaused. 

6. Some books are not useful. 

9. None but elements are metals. 

10. AH metals except one are solid. 

§ 7. VI. — Modal Conaequenoe. 

By this process an inference is drawn from a given proposition 
by changing its modality ; — 
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(1) From a necessaxy proposition follows the corresponding 
assertory, or ^oblematic proposition, but not conversely from 
the latter the former; from ‘S must be P’ can be inferred 
‘ S is P,’ or * S may be P* ; but from ‘ S may be P’ or ‘ S is P, 
we can not infer * S must be P.’ This is evident from the fact 
that from a higher degree of certainty, a lower can be inferred, 
but not from the latter the former. 

(2) From the inadmissibility of a problematic proposition 
follows the inadmissibility of the corresj.)oncling assertory and 
necessary, from the inadmissibility of an assertory proposition 
follows the inadmissibility of the corjresponding necessary ; but 
not conversely from the latter the former. This is evident from 
the fact that wiiere a lower degree of certainty is wanting, a higher 
dcgi'ee can not be inferred, and that where a higher degree may 
be wanting, a lower degree may l)o established. If ‘ S may be 

be inadmissible, then ‘ S is P’ and *S must l>e P’ must also be 
inadmissibla But the latter may be inadmissible, and still the 
former may bo admissible. ‘All men are wise’ may be inad- 
missible, and still the proposition * All men may be wise’ may 
be admissibla ‘He dies’ may be inadmissible, and still ‘He 
may die’ may be admissibla 

^ 3. VII.— Of Change of Relation. 

This mode of Immediate inference consists in inferring a 
proposition from a given proposition by changing the relation of 
the latter, that is, in inferring (1) a hypothetical from a cate- 
gorical, (2) a categorical from a hypothetical, (3) hypotheticals 
from a disjunctive, (4) a disjunctive from hypotheticals. 

(1) From the categorical ‘All 8 is P’ follows the hypo- 
thetical ‘ If S is, P is’ (A). 

From the categorical * Some 8 is P’ follows ‘ In some cases if 
8 is, P is’ (I). 

From ‘ No 8 is P’ follows ‘ In all oases if S is, P nev^ is’ (E). 

From ‘Some 8 is not P’ follows ‘ In some cases if 8 is, P is 
not’ (0). 

(2) From the hypothetical ‘If S is, P is’ follovm the cate- 
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gorical ‘ Every case of the existence of S is a case of the existence 
of P’ (A). ® 

From ‘ If A is B, C is D’ follows * Every case of A being B, is 
a case of C being D’ (A). 

From the proposition ‘ If S is, P is not’ follows ‘No case of 
the existence of S is a case of the existence of P.’ 

Similarly in the case of I and 0. 

(3) From the disjunctive ‘A is either B or C’ follows, ac- 
cording to Mill one or the other of the two following hypo- 
thetical s ; — 

(1) If A is not C, A is B, 

(2) If A is not B, A is C. 

According to Uebcrweg, two more forms may bo inferred : — 

(3) If A is C, A is not B. 

(4) If A is B, A is not C. 

The rule of inference, according to Uel>erwcg, is, that the 
truth of one alternative implies the falsity of the other, and the 
falsity of the one the truth of the other. According to Mill, the 
rule is that the falsity of the onfe implies the truth of the other 
member, but Twt conversely; and that both the members may he 
true. According to Ueberweg, therefore, the two members of a 
disjunctive proposition are like two contradictory proi)ositions, 
which can not both bo true, the truth nr the falsity of the one 
implying, respectively, the falsity or the truth of the other; 
while, according to Mill, they are like two subcontrary proposi- 
tions, which may both be true, the falsity of the one implying 
the truth of the other. 

From the disjunctive propositions, “This metal is either a 
conductor of heat or a conductor of electricity,” “ Ho who prefers 
a lower pleasure in presence of a higher is either immoral or 
imprudent,” “Some men are either prophets or philosophers,” 
may be inferred two hypothetical propositions, as according to 
Mill, while, from the disjunctive propositions, “This animal is 
either a vertebrate or an invertebrate,” “The soul is either 
mortal or immortal,^ “Every oiganism is either a phint or an 
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animal,” may be inferred four hypothetical propositions, as 
acocrding to Ufbenveg. 

(4) From the four or the two bypotheticals may again Ixi 
inferred the original disjunctive as follows : — 

(a) The four hypotheticala are : — 

(1) If A is not G, A is B. 

(2) If A is not B, A is 0. 

(3) If A is C, A is not B. 

(4) If A is B, A is not C. 

From (4) if the proposition ‘A is B’ be true, the preposition 
‘ A is not G ’ is true. Again, if the latter bo true, then by the 
Law of Gontra*diction the proposition ‘ A is G ’ is false. Hence, 
if ‘A is B’ be true, < A is GMs false. Similarly, from (3) it can 
be proved that if ‘A is C ’ be true, then * A is B ’ is false. Hence, 
of ‘ A is G ’ and ‘A is B,’ if one bo true, tlio other is false. Again, 
if ‘A is B ’ be false, ‘ A is not-B * is true by the Law of Excluded 
Middle {vide p. 17, and also Ueborweg, pp. 260—3). And if ‘A 
is not-B ’ be true, then from (2) ‘ A is G ’ is true. Similarly, it 
can be proved that if ‘ A is G ’ be false, * A is B ’ is true. Hence, 
of ‘ A is B ’ and ‘ A is G,* if one be false, the other is true. There- 
fore, of the two projwsitions * A is B ’ and * A is G,’ if one be true, 
the other is false, and if one be false, the other is true, — that is, 
they aro the two members of the disjunctive projx^sition ‘ Either 
A is B or A is G,’ or ‘ A is either B or G,’ in UeWweg’s sense. 

(6) And from the two hypotheticals may also bo inferred the 
original disjunctive in Mill’s seiiso. The two hypotheticals from 
the disjunctive, according to Mill, are — 

(1) If A is not G, A is B. 

(2) If A is not B, A is G. 

It has been already shown above that of the two proix)8ition8 
‘ A is B’ and ‘A is C,’ the falsity of the one implies the truth of 
the other — ue.^ they are the two members of the disjunctive pro- 
position ‘A is either B or CMn Mill’s sense. 

(c) Is it possible to infer immediately a disjunctive proposi- 
■ tion from a single hypothetical I This is not possible in Ueber- 
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W^B sense xk a disjunctive. But this is poasdble of a disjunctive 
in MiU’s sense, fvom the hypothetical * If dPis B* A ifl, 0* 
follows the disjunctive * EitH^ A w not B or A is C.’ The. proof 
is an follows " 

(1) If A is B, A is C. 

By contraposing this we get^ 

(2) If A is hot C, A is not B. 

If * A is C* ho false, * A is not C’ is true by the Law of 
Etcludod Middle ; and from (2) *A is not B’ is true. Again, 
if ‘ A is not B * be false, ‘ A is B ’ is true by the same law ; and 
.•.from (1) *A is C’ is true. Hence, of the two propositions ‘A 
is C ’ and * A'ls not B,’ the falsity of the one implies the truth of 
the other. They are, therefore, the two members of the disjuno* 
tive proposition ‘Either A is‘^not B or A is C* in Mill’s sense. 
Thus, a disjunctive in Mill’s senpe can be inferred from i single 
hypothetical proposition ; but this is not possible in Ueberweg’s 
sense pf a disjunctiva 

Exercues, 

L Distinguish the following disjunctive propositions from each 
other, and note the ambiguity, if any, in their meaning :■«» 

1. The individual A is either B or C. 

. 2. An A is either B or 0. 

8. Some 4 is either B or 0. 

4. Every A Is either B or 0. 

fi. ^ Either all A is B Or all A is 0. 

n. Infer the hypothetical propositions which foUow from each of 
th^ above disjunctive propositions in Millis and also in tJeberweg’s 
sense of a disjunctive. 

HI. D:faw the inferences which foHow from the, following proposi- 
tions by change of relation > , 

vX. Only material bodies gravitate. \ 

2,, Ho pbmt can grow without Hght and heal. 

8. Ho animal, mm live without oxygen. . 

i. A miumaTis dtber a simple or a Qomppnnd, substance. 



CHAF. If,] OF IMMEDIATE IMFBfteNqm liS 

6. A ma^ial body is oithor solid or duld. 

6. If a proposition is not real» it is varbal. 

7, Hydrogen is either a meUl or a non*mejtal. 

8, If a material body is solid* it is not fluid. 

9. If mercury is heated* it rises in temperature. 

IV. Infer the hypothetical propositions which follow frOm each 
of the following disjunctive propositions* and then sliow that the 
disjunctive may be re-inferred from them : — 

1. Every animal is either vertebrate or invertebrate. 

2. The soul is either mortal or immortal. 

8. Either no S is P or some S is Q. 

4. Either every A is B or some O is not 1>. 

5. Either some A is B or somo A is not 0. 

6. Bpaoo is either finite or infinite. 

7. Every object of thought is cither an idea Of sensaiion or an 

idea of reflection. 

8. An existefice is either material or mental. 

9. All knowledge is either intuitive or experimental. 

10. Every mental phenomenon is either a feeling, a knowing or 

a willing. 

11. A body is either solid* liquid, or gaseous. 

V. Distinguish the following disjunctive propoKitions, and infer 
the hypothetical propositions which follow from each of them : — 

1. The element hydrogen is either a metal or a non-metal. 

2. An element is either a metal or a non-metal. 

8. Every element is either a metal or a non-metal. 

4. Element is either metallic or non-raetallio. 

VI. Distinguish the disjunctive propositions in each of the 
following groups, and infer the hypotheticals which follow from each 
of them: — 

f (n) A substance is either absolute or relative. 

1. (b) Every substance is either absolute or relative. 

( (e) Substance is either absolute or relative. 

/ (a) Han is either rational or irrational. 

2. i (h) Every man is either mtional or irrational. 

( (c) This man is either rational or irraiionat. 


10 
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8. 


4. 


fi. 


(a) 

i^) 

ic) 

(«) 

(b) 

(c) 

(a) 

{b) 

(c) 

id) 


This animal is either vertebrate or inv^tebrate. 
Every animal is either vertebrate or invertebrate. 
An animal is either vertebrate or invertebrate. 

Substance is either knowable or unlmowable. 

A substance is either knowable or unknowable. 

All substances are cither knowablo or unknowable. 
A body is either solid or fluid. 

This body is either solid or fluid. 

JSvery body is either solid or fluid. 

All bodies are either solid or fluid. 


§ 9. Additional Forms of Immediate Inferencts. 

Given a proposition *A B * with and ‘ B ^ as its subject 

and predicate respectively, the propositions immediately inferred 
from it will be in one or other of the following forms ; — 

1. ‘ A . not-B,’ with * A * and * not-J3 * as subject and predi- 
cate. 

2. * Not-A ' — . B,* with * not- A * and ^ B ' as subject and pi'edi- 
cate. 

3. ‘Not-A '—not-B/ with *not-A^ and ‘not-B’ as subject 
and predicate. 

4. ‘ B . A,’ with * B * and ‘ A * os subject and predicate. 

6. ‘ Not-B A,’ with ‘ not-B ’ and ‘ A ’ os subject and predi- 

cate. 

C. ‘S'— not- A,’ with * B ’ and ‘ not- A ’ as subject and predi- 
cate. 

7. ‘ Not-B not- A,’ with ‘not-B’ imd ‘not-A* os subject 

and predicate. \ 

Of these forms, the' let is called the obverse, the 4th the 
converse, the bth the oontrapositive of the given proposition, and 
these are all that we have recognized and treated of abova But 
it is evidemt that the other forms may also be immediately 
inferred hrom the given propodiion. 

> This sign (h) hi used in this place to avoid the ai^rkirard repeti- 
tion of the words “is or is not.’* 



147 


CIJAJP. It] or IMMEDIATE IKFEBENCm 


On inspection and comparison the diagrams of A, E, I, 0, 
thoi following iHforoncos may be easily shown bo legitimate 
and admissible. In proving these inferci^es, it is to bo remom- 
bored tlmt ‘A* and ‘not-A,' and ‘B^ and ‘not-B/ cover the 
whole sphere of thought and existence (t)uie pp. 51- 52)* 


t— From A «A11 Ais B ” follow:— 

(1) No A ia uot-B (E, obvei-so). 

(2) Some not-A is not B (0). 

(3) Some not-A is not-B (I). 

(4) Some B is A (I, converse). 

(5) No not-B is A (E, coiitra- 

l^itivo). 

(6) Some B is not not-A (0). 

(7) All not-B is not-A (A). 


II. — From E “No A is B” follt)vv : — 

(1) All A is not-B (A, obverse). 

(2) Some not-A is B (I). 

(3) Some not-A is not not-B (O). 

(4) No B is A (E, converse). 

(6) Some not-B is A (I, contra- 

positive). 

(C) All B is not-A (A). 

(7) Some not-B is not not-A (0). 



A-NOT-B 

B-NOT-A 


III.— From I “ Some A is B ” follow 
(1) Some A is not not-B (O, obverse). 

(4) Some B is A (I, converse). 

(6) Some B is not not-A (0). 

» It 18 asBumed that every term, whether sabject or predicate of 
• a proposition, has a term contradictory to it. See Appendix G. 

10—2 
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IV. — From 0 “Some A ia not B” follow;— 

(1) Some A is not-B (I, obverse). 

(6) Some not-B is A (I, coutrapositive). 

(7) Some not-B is not not-A (0). 

The other forma in the case of 1 and 0 are wanting. 

Of the seven forms given above, thi*ee — (1), (4), and (5)— have, 
JIB wo have already stated, special names : obverse, converse, and 
contrapositive respectively; the others — (2), (3), (6), and (7) — 
have no special names. That these inferences are valid may be 
easily proved also by the older method. For example, of the 
inferences drawn from A,, (7) is the obverse of its contrapositive, 
(6) is the obverse of its converse, (3) is the converse of the 
obverse of its contrapositive, and (2) is the obverse of (3). Of 
the inferences drawn from E, (2) is the contrapositive of its 
converse, (3) is the obveme of (2), (6) is the obverse of its 
conver’se, and (7) is the obverse of its contrapositive. Thus the 
four additional forms may l^e inferred by the older method as 
well as by the method adopted in this work, — by the former as 
an inference from an iiiferouce, and by the latter as an inimodiate 
inference from the given proposition. 

§ 10. Miscellaneous Exercises. 

I. Give the obverse of the converse of the following propositions 

(1) The useful is not the beautiful, 

(2) Beauty ia unity in variety. 

(3) Wise men are few. 

(4) A touches B. 

(5) (a) I know, (6) I am, (c) He is. 

(6) A is equal to B. 

(7) A lies above B. 

(8) The number of substances containing more than four ele- 
ments is very small. 

Whore no object is distinguished, we are not conscious of 
any. 


(9) 
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(10) A is greater lhan &. 

^11) A strikes B. 

(12) A includes B. 

11. Test the following inferences : — 

1. Cold is agreeable ; 

Heat is disagreeable. 

2. Borne elements are metals ; 

Some non-metal is element. 

3. If a body is heated, it will expand j 
.’. If a body expands, it is heated. 


4. Borne plants can move is true; 

Borne plants can not raovo is also truOt 


6, If the rays of light fall upon the eye, tliey will produce the 
sensation of vision ; 

If the sensation of vision is not produced, the rays of light 
have not fallen upon the eye. 

G. All A is B. 

Some not-A is not-B. 

III. Give the converse of the contradictory of each of the follow- 
ing propositions: — 

1, Every man is not learned. 

2. Only animals are sentient beings. 

3, Nothing is annihilated. 

4. If A is B, C is not D. 

IV. Give the contrapositive of the contrary of each of the follow- 
ing propositions : — 

1. Every' phenomenon has a cause. 

2. No man is perfect 
8. IfAisB, OisD. 

4. If A is B, C is not I). 

V. Give the converse of the contrapositivo of the contrary or sub- 
contrary of the contradictory of each of the following propositions ; - 

1. All sensations are feelings. 

2. No man is immortal. 

3. Borne men ore wise. 

4. Some elements are not metals. 
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YL Given the proposition ‘Some men are not selfish’ as true: 
state the propositions that can be inferred from it, (1) as true, (2^ as 
fidsB} and (3) as doubtful or unknown, 

VII. Given the proposition ‘The virtuous, are happy* as true; 
state the propositions that can be inferred from it, (1) as true, (2) as 
false, and (3) as doubtful or unknown. 

YIII. Given the proposition ‘Some men are unjust* as true: state 
the pmpositlons that can be inferred from it, (1) as true, (2) as false, 
and (8) as doubtful or unknown. 

DC. Given the proposition ‘No man is infallible’ as true: state 
the propositions that can be inferred from it, (1) as true, (2) as false, 
aud (3) as doubtful or unknown. 

X. Infer as many verbal or analytical propositions as you can 
from each of the following terms animal, (2) matter, (3) triangle, 
(4) circle, (5) square, (6) man, (7) plant, (8) metal, (9) force, (10) book, 
(11) table, (12) horse, (13) mammal, (14) mind, (15) perception, (16) 
sensation, (17) house, (18) philosopher, (19) poet, (20) king, (21) nation, 
(22) society, (23) paper, (24) chair, (25) examination, 

XI. Draw as many inferences as you can from the truth and also 
from the falsity of each of the following propositions;— 

(1) AUSisP. 

(2) No SisP. 

(8) Some S is P. 

(4) Some S is not P. 

XII. Infer as many propositions as you can from each of the 
following propositions being given as tiuo 

(1) Eveiy phenomenon has a cause. 

(2) The invariable antecedent of a phenomenon is the cause of 

the phenomenon. 

(8) The absolute commencement of a phenomenon is not oon* 
oeivable. 

(4) The infinite non-oommenoement of a phenomenon is not 

conceivable. 

(5) At least one substance has no causa 



CHAPTER III, 

Of Sylloqisus. 

§ 1. A Syllogism is the inferenco of a proposition from hvo 
given propositions^ the inferred proposition being not more 
general than either of the two given propositions. As an argtimcnt 
fully expressed in language, it consists of three propositions, one 
of which, the conclusion, follows necessarily from the other two, 
called the Premisses, and thus diflfors from Immediate Inferenco, 
which, 88 the simplest and most elementary form of argument, 
consists of two propositions, the conclusion and the proposition 
from which the conclusion necessarily follows. From the propo- 
sition ‘All men are mortal’ follows ‘Some mortal beings are 
men’ by immediate inference,— i. a, the latter is a conclusion 
derived from the former without the aid of any other proposition. 
In a Syllogism such aid is necessjiry, that is, a conclusion is 
drawn not from one pro].)osition but from at least two propo- 
sitions. For example, from the two proixjsitions ‘All men 
are mortal’ and ‘Philosophers aro men,’ I infer the proposition 
‘Philosophers are mortal’ Here (1) the conclusion follows 
from the two propositions taken jointly, and not from either 
of them singly, The two propositions mtist be brought 
together before I can legitimately infer the third which is 
involved in them, and yet is distinct from either, The con- 
clusion ‘ Philosophers are mortal ’ is not the same as either of 
the two propositions ‘All men are mortal' and ‘Philosophers 
are men’ ; nor does it follow from one of them. By this cha* 
raoter a syllogism is distinguished from an immediate inference. 
Again, (2) the two propositions being true, the conclusion must 
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bo true. Tlio one conjointly with the other makes the conclusion 
necessarily admissible, legitimate, or valid. By tCfis charactei^ a 
syllogism, that is, a correct or valid syllogism, is distinguished 
from an ai)parent one or a mere combination of three propositions 
in which the conclusion docs not follow from the premisses. 
And (3) the conclusion can not be more general than either 
of the two propositions from which it is inferred. The pro- 
jwsition ‘Philosophers are mortal* is less general than the 
proposition ‘All men are mortal,* the latter being applicable 
to a much larger numbei* of individual things than the former. 
By this character, a syllogism is distinguished from an induction, 
in which wo pass from the less general to the , more general, 
fi'om the particular to the universal^. 

A syllogism is either pure or mixed. It is pure when both 
its i>romisses have the same relation, that is, when they are 
both categorical or both hyjiothetical ; and mixed when they 
have diiferont relations, that is, when one of them is hypothetical 
and the other categorical, or one disjunctive and the other cate- 
gorical. Those distinctions will bo referred to more fully in a 
subsequent chapter 

§ 2. Of Categorical Syllogisms. 

A Categorical Syllogism is a syllogism consisting of two 
categorical premisses and a categorical conclusion necessarily 
following from them. It is a i-casoning in which a term is 
affirmed or denied of another by mciins of a third. Given two 
terms : if I affirm or deny one of the otlior, 1 get a c^itegorical 
proi)Osition ‘A is B* or *A is not B.* In this act there is no 
re/isoning, mediate or immediate; there is merely an act of 
judgment, the direct comparison of one term with the other. If 
every terra could bo thus directly affirmed or denied of every 
other, there would be no such mental act as reasoning; there 
would be no need of it. But constituted and circumstanced as 
we are, we can not directly affirm or deny every tei*m of every 
other. Wo have often to establish a relation between two terms 

1 See above, Part III, Chap. i. 

® See below, Part III, Chap. v. 
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from the relation which each of them bears to a third. Given, 
say^ two term#* A ’ and ‘O’; it is required to find out whether 
A is to be affirmed or to be denied of 0. Failing to do this by 
immediate comparison, I affirm A of every B, and B of every 0, 
and therefrom affirm A of every C. The reiisoaing is tliijs ox 
pressed in the form of a categorical syllogism : — 

Every B is A, 

Every 0 is B ; 

Every C is A. 

In this reasoning I really compare tlio whole of B xvith A, 
and the whole of C with B, and thus establish a relation between 
the whole of C and A. I find, for example, that all the things 
called ‘ B ’ are included in the things called * A,’ and that all the 
things called ‘C’ are included in the f hi ngs called ‘B,’ and con- 
clude therefrom that all the things called ‘ C ’ are included in the 
things called ‘ A ’ ; or I find that A-things co-exist with B-ihings, 
and that the latter co-exist with C-things, and conclude there- 
from that the first oo-cxist wdth the last. 

The two terms *A’ and *C,’ of which one is affirmed or 
denied of the other in the conclusion, are called the Extremes, 
while the third term B, with which ciich of them is compared, 
is Ciilled the Middle Term. The extremes occur in the jn'ornissos 
a.s well as in the conclusion, while the middle tenn o<;curs in 
the premisses only. The extreme, xvhich is the suhjcx't in the 
conclusion, is usually called the Minor Term, and tliat which 
is the predicate, the Major Tenn ; the premiss which c^mtains 
the minor term, the Minor rremiss, and that wliicli contfiins 
the major term, the Major Premiss. 

§ 3. Whether a imrticular combination <»f three proixisitions 
constitutes a valid syllogism or not, may l>o easily ascjcrtaiuod 
with the aid of the diagi’ams used in explainitjg iimnodiate in- 
ference in the preceding chapter. Draw the diagrams repre- 
senting the major premiss and combine w'ith each of them every 
diagram representing the minor premiss, and if the conclusion 
follows from each combination, then the thi-eo protwitions 
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constitute a valid syllogism ; if not, nol If the major or 
the minor premiss is represented by a singfe diagram, ^hen 
combine this one with each diagram representing the .other 
premiss, and if the conclusion follows from each combination, 
then the three propositions constitute a valid syllogism; if 
not, not. In the same way we may ascertain whether two 
premisses lead to any conclusion ; and if so, to what con- 
clusion. In this method of testing syllogisms, we use the 
following two axioms : — 

(1) Two circles coinciding with a third by any the same 
part coincide with each other by that part. 

(2) Two circles of which one coincides and the other does 
not with a third by any the same part do not coincide with 
each other by that part. 

When the first axiom is applicable, the conclusion is af- 
firmative; when the second is applicable, the conclusion is 
negative ; and when neither is applicable, there is no con- 
clusion. 

The truth of these axioms is evident to every person who 
understands the meaning of the words in which they are ex- 
pressed. “Any the same part” may be “the whole” or “the 
smallest part possible.” And the part with which one coincides 
may be either a part or the whole of the part with which the 
other coincides or does not coincide. The meaning of the words 
may be further illustrated by the following diagrams 

1 a 
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In the first diagram, two circles A and C coincide with B by 
any the same part, — namely, the whole of C or a part of A ; 
therefore they coincide with each other by that jjart, that is, “ all 
0 is A” or “some A is 0.” This diagram is, in fact, a repre- 
sentation of the syllogism “ all B is A, all C is B ; theref >re all C 
is A,” and also of the syllogism “ all 0 is B, all B is A ; therefore 
some A is C.” 

In the second diagram, of the two circles C and A, C coincides 
with a third B by a part (the whole of C), and the other A does 
not coincide with B by the same part (the whole of C) ; therefore 
they do not coincide with each other by tliat part, that is, “ no 
A is O,” or “ no C is A.” This diagram is, in fict, a representa- 
tion of the syllogism “ all C is B, no A is B ; no A is C,” and 
also of the syllogwm “ no A is B, all C is B ; no C is A” 

In the tdiird diagram no conclusion follows, because neither 
axiom is applicable to it^ the circle C lying either outside or 
inside of the drole A or including it. 

§ 4. By these two axioms we con distinguish a categorical 
syllogism, that is, a valid categorical syllogism from an ap}»arent 
<»ie, or a mere combination of three propositions in which the 
conclusion does not follow from tdie piemissea But to help the 
studesnt still further in this most important process of testing 
eylloigisins, we shall give below certain rules to which every 
categorical syllogism must conform. These Syllogistic Rules 
follow from the definition of a categorical syllogism : — 
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1. Every categorical gyllogiem must contain ^ree and only 
three termsy neither more nor less, — namely, the two extrelhes 
l>etweeu which we find a relation, and the tliird or middle term 
with which we compare each extreme in order to compare them 
with each other. If there be less than three, there is no means 
of finding the relation between the two extremes. If there bo 
more, either there is a train of reasoning consisting of a series of 
syllogisms, or there is no reasoning at all “ A is B, B is C, 0 is 
D ; therefore A is D.” Here there are four terms, and there is a 
series of two syllogisms. The first two propositions give the 
conclusion ‘A is C,' and this proix)sition and the next, namely, 
*C is D,’ allow the conclusion ‘A is I).* But the following propo- 
sitiouB containing four terms do not constitute any reasoning: 

A is B, C is D, B is A, and D is C.” Here there are four pro- 
positions, from which wo can not infer any relation between A 
and 0 or D, or l)etween B and C or D. This will be evident from 
the following figures representing the bust two propositions: — 



A and B may or may not lie outside C or 1), that is, their 
relation is unknown, and can not be determined from those two 
propositions. It follows from this rule that no term should be 
ambiguous ; for an ambiguous term having two distinct meanings 
is really e<piivalont to two terras, and the three terras are, in 
that case, really equivalent to four. 

Every categorical syllogisniy when, fully espressedy contains 
three and wily three propositionSy — namely, the two premisses in 
which the middle or third term is compared with each of the 
two extremes, and the conclusion which expimses a relation 
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between the extremes, and which follows necessarily from the 
tw<» premisses. * 

3. The middh tertu must he distributed at hast cmce. This 
rule and those which are given below, follow from that part of 
the definition of the syllogism which requires that the conclusion 
must necessarily follow from the premisses. The present rule 
means that the middle term with which the two extremes are 
com].)ared, must be taken once at least in its universal or entire 
extent. In other woids, the whole of the circle standing for the 
middle term must at least once be compai'ed with either of tUo 
two circles representing the two extremes; for otherwise one 
extreme might* be compared with one part of the middle term, 
and the other’ with another part of it, in which case no comparison 
could be possible betw een the two extremes. This will be evident 
from the following diagraiiLs; — 




All A and all C are each compared with a part of B, and 
from these two comparisons wo can draw no conclusion as to the 
relation Iretween C and A, that is, w^e can not infer that A lies 
outside of C, or that it lie.s inside of C, or that A and C intersoct. 
This is evident from the three cases represented above. The 
violation of this rule leads to a fallacy, technically called the 
Fallacy of Undistributed Middle. 

4. JV'o term must be distributed in the conclusion which was 
not dutrdmted in one of the premisses. The non-distribution of a 
term in one of the premisses means that its extent has not l>een 
definitely expressed, that it has not been exactly stated whether 
the whole or paurt of its extent is meant, and that all that has 
been said about it is, that at least one Individual or case has 
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been taken into coiiyidemtion, while the whole is not excluded k 
From this vagueness and indefiniteuess about thS extent of ^he 
term in one of the premisses, we can not, in the conclusion, take 
the term in its entire extent, i. e., distribiiti vely. In some cases this 
may be allowed ; but in other cases this can not be ; so generally 
we can not distribute a term in the conclusion unless it is distri- 
buted in one of the premisses. For it must not be forgotten that 
what we are allowed to infer in mediate as well as in immediate 
inference, is not that which follows in one or two cases, but that 
which follows in all cases, and that if a proposition does not 
follow equally in all cases, it can not be regarded in Logic as a 
legitimate inference. This will be evident from the following 
diagrams : — 

1 5 

All B is A, 

All B is C, 

All C is A 

From the first diagram the conclusion follows. But from the 
second, which also represents the premisses, it does not follow. 
Hence the conclusion in the general form is not ti’ue. C not 
Iming distributed in the second premiss, can not be distributed 
in the conclusion. The correct conclusion is * Some C is AJ 

The violation of this rule leads to a fallacy, technically called 
the Fallacy of Illicit Process, eiUier of the subject or of the pre- 
dicate in the conclusion, that is, of the minor or of the major 
term. 

5. // b<ak tha h« negative, natUTig can he inferred. 

For what is expressed in the premisses is that th^ is no con- 
the middle term and each of the two extremes ; 
and from this nothing can be inferred between the two extremes 
themselveB — they may or may not be connected with each other. 

* See above. Part II, Chap. m. 
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This can easily Jje pi-oved by the comparison of tlie diagrams. 
A rfegative premiss is represented by the Srd, 4th, and &th 
diagrams. 

Take the 4th and 4th. Here no conclusion follows. A and 
0 may include each other or lie outside each other. 



(i))© 



4 th and 4th. 


Take the 3rd and 4th, Here A and C either lie outside etich 
other or intersect with each other, and we may infer ‘ Some A is 
not C,’ but as this conclusion docs not follow in the otiier cases, 
we can not infer it generally. 



Or we may prove the rule thus. The negative premisses 
must be either EE, EO, or 00 in any order ; and it will be seen, 
on the eompuison of the that no conclusion follows 

Sonerally from any of these combinations of premisBes, ie*, from 
partioular case of each combination. A conclusion may 
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follow in one caao of a combination, but if it d^es not follow in 
the other cases, it can not be regarded as a legitimate conclifeion 
of that combination. The following diagram represents a case, 



namely, 4th and 4th, of each of the three combinations ; and from 
this no conclusion follows, as we have already seen. 

6. 1/ one premise he negative^ the conclusion must he negative. 
That is, in those cases in which the conclusion does follow, it 
must be negative ; for there may be cases in which no conclusion 
follows. The negative premiss merely expresses that there is no 
connection between the middle term and one of the extremes, 
and the other premiss, which must be affirmative, expresses that 
there is some connection between the middle term and the other 
extreme. From this all that we can infer is, that thei’e is no 
connection between the two extremes. The negative premiss 
may be represented by two circles A and B lying outside each 
other, and the affirmative premiss by the circle B and another C, 
either including each other, or 
intereecting, or coinciding with 
each other. In all these differ- 
ent cases a part of 0 must bo 
within B, which lies outside A. 
Hence we may infer that a part 
of 0 lies outside A, or “ Some C is not A,” a negative con- 
clusion. 

To prove the rule more satisfactorily we may have recourse 
to Hie following method. The possible premisses are AE, AO, 
IE, 10 in any order. It will be seen from the comx^arison of the 
diagrams that in those cases in which a conclusion follows, the 
conclusion is negative. 
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'XycjO^ for example, the combmatioii A£. It haa the foUowing 
di^reat oases 

The 1st diagram aad 4th, 2ad and 4th, 4th and 1st, and 
4th and ^nd. 


From the 1st and 4th follows 
a negative oonolusiou, namely, 
* Some A is not C.’ 


let and 4th. 


From the 2nd and 4tli follows 
a negative conclusion, namely, 

‘ No C is A,’ 

2nd and 4th. 
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From the 4th and 2nd follows a negative conclusion, namely, 
‘ No C is A.’ ® 


4th and 2nd. 

Conversely, it can bo shown that to prove a negative concl%~ 
sion one of the premisses must he negative. A negative conclusion 
means that there is no connection between the two extremes, 
and this can oiily be proved by a premiss which expresses that 
there is no connection between the middle term and one of the 
extremes, and a premiss which expresses that there is a con- 
nection between the middle term and the otlier extreme, t.e., by 
a negative and an affirmative premiss. A negative conclusion, 
for example, ‘ Some C is not A’ means that at least a part of C 
lies outside the whole of A. In order to prove this, the following 
premisses are necessary, — that a part of C coincides with a 
part of B, and ’^ndhjy that the part of B which coincides with a 
part of C lies outside the whole of A, the first being an affirma- 
tive and the second a negative premiss. 



Here the crossed jmrt of C coincides with the crossed part of 
B that lies outside the whole of A, therefore the crossed part of 
C lies outside the wlaole of A. 

7. If hoik the premisses are affirmative^ the conclusion must 
be affirmative. For, if the conclusion be negative, one of the 
premisses must be negative by the converse of Rule 6 ; but both 
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the premisse^ are, by supi)ositiou, affirmative ; therefore the 
conclusion must be affirmative. Convereely, it can bo showm 
that to prove an affirmative conclusion^ both the premi&ees mutt 
he affirmative. For, if one of the premisses be negative, the 
conclusion will, by Rule 6, be negative ; thorcfoi'e both the pre« 
misses must be affirmativa 

8. If both the preniisset he particular^ ncfthing can he inferred. 
The two particular premisses are either II, 10, or 00 in any 
order. In the first combination the middle term is not dis- 
tributed in either of the premisses. In the socoi»d, it may l)e 
distributed by being the predicate in O, but as tlio coucUision 
must be negative, a term will bo distributed, also, in the con- 
clusion, which \vas not distributed in the premisses ; hence there 
will be an illicit process either of the subject or of the predicat,e 
in the conclusion. No conclusion follows from the last com- 
bination, both the premisses being negative. Hence it is true 
imiversaily that nothing can be inferi'ed if both the premis.sos bo 
particular. 

9. If one of the premisses be particular^ the conclusion must 
he particular. If one pi'cmiss be particular, the other must 
be universal, for from tw'o particular premisses iiotliing can Iks 
inferred. 

Hence, the two premisses are either lA, or IE, or OA, or OE 
in any order. The conclusion of lA or AI must Ixi particular, 
because in the premisses only one term (the subject in A) is dis- 
tributed, and that, therefore, must lie the middle tenn; and if 
the conclusion were universal, a term would l»o distributed in it 
which was not distributed in the premisses ; hence there would 
be an illicit process. The conclusion of IE or El must be 
particular, for if it were universal, there would l>e, as in the pre- 
ceding case, an illicit process. In the premisses two tenns only 
are distributed ; of these one must be the middle term, and tho 
other one only, therefore, can be distributed in the conclusion. 
But the conclusion must be negative, as one of the premisses is 
n^ative, and if it were, also, universal, both its subject and 
predicate would be distributed ; and hence there would be a 
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term distributed in the conclusion, which wan no^distributed in 
the premisses. Similarly, the conclusion from OA or AO must 
be particular ; only two terms are distributed in the premisses ; 
of these one must be the middle term, and the other the 
predicate of the conclusion, which will be n^ative, and have, 
therefore, the predicate distributed. Hence the subject of the 
conclusion must be undistributed, that is, the conclusion must 
be particular ; otherwise there would be an illicit process. No 
conclusion follows from OE, as both the premisses are negative. 

This rule can also be proved from the diagrams. Take the 
combination lA. From the 3rd and 2nd diagrams follows a 



8rd and 2nd. 



Ist and 2nd. 


particular conclusion, ‘ Some C is A,* and from the 1st and 2nd 
follows a particular conclusion, * Some 0 is A.* In some cases, as 
in the 2nd and 2nd, a universal may follow ; but as this does not 
follow in the other cases, it is inadmisaibla 

From this rule, it is evident that if the conclusion is universal^ 
both the premisses must he universal. For, if one of the premisses 
be particular, the condtiaion will be particular. Therefore both 
the premisses must be universal. 

The last three rules, vm., the 7th, 8th, and 9th, are merely 
consequences of the other rules. A violation of any of those 
three rules is a result of the violation of some of the other rules. 
If the other rules are carefully observed, the last three must be 
observed along with them, and can not be violated. 

§ 6. Division of Categorical Syllogisms into Figures. 

Every valid categorical syllogism must conform to the nine 
rules, or conditions laid down and proved abova By the help of 
those rules, we can easily distinguish a valid from an invalid 
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oategorioi^ Given my oomHnaticoi two premissee 

ai^ a oonclufton, we can, by the aid of the rules, determine 
whether the conclusion follows from the premisses or not When 
only two premisses are given, we can determine whether they 
lead to any conclusion, and if so, to what conclusion. 

In every categorical syllogism there must be two premisses 
and a conclusion determined by the premisses. Given the pre> 
misses, the nature of the Ic^timate conclusion is given along 
with them. In the premisses, the middle term may have differ- 
ent positions in different syllogisms, and the primary division of 
categorical syllogisms is founded on the difference in position of 
the middle term in relation to the extremos in the premisses. 
The division is into three classes, technically called Figures^ and 
is as follows : — 

(1) The middle term is the subject in one premiss, and 
predicate in the other. 

(2) The middle term is the predicate in both the premisses. 

(3) The middle term is the subject in both the premisses. 

Taking B to be the middle term and A and C the extremes, 

the three classes may be thus symbolically expressed : — 


1st Class. 
BA 
CB 

C A or A C. 


2nd Class. 
AB 
CB ' 

, C A or A C. 


3rd Class. 
BA 
BC 

CAor Aa 


The conclusion expresses a relation between C and A, and is 
represented by a proposition whose subject and predicate are 
either A and C or C and A respectively. 

If we always take C as the subject and A as the predicate in 
the conclusion, and call them the minor and the major term, and 
the two premisses in which they occur the minor and the major 
premiss respectively ^ we get four clmtea or Figure$ as follows: — 


^ It should be observed that the distinction between the major and 
the minor term is purely conventional. There is no reason why the 
subjeot of the conclusion should be called the minor and the predicate 
the major term. It is due to usage that the two names * minor term* 
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1st. 

2nd. 

3rd. 

4th. 

BA 

AB 

BA 


CB 

CB 

BO 

BO 

CA 

CA 

.-. CA 

CA 


(1) In the 1st figure the middle term is the subject in the 
major premiss, and predicate in the minor premiss. 

(2) In the 2nd, the middle term is the predicate in both the 
premisses. 

(3) In the 3rd, the middle term is the subject in both the 
premisses, 

(4) In the 4th, the middle term is the predicate in the major 
premiss and subject in the minor. 

The conclusion is always a proposition, having C and A 
respectively for its subject and predicate. 

The first classification or division is founded on the difference 
in position of the middle term in the premisses. The second is 
founded on this difference and on the distinction between the 
predicate and the subject in the conclusion, or between the major 
and the minor term, and the consequent distinction between the 
major and the minor premiss. 

On the first method of cla.ssification of syllogisms there are 
three Figures, and on the second method there are four. On the 
first method the conclusion is of the form C A or of the form A 0 ; 
and, on the second method, it is always of tlio form C A. As 
best adapted for teaching and as sanctioned by high authorities, 
we shall adopt here the four-fold classification, and take the 
conclusion to be always of the form C A^ 

and ‘major term’ are applied to the subject and the predicate, re- 
spectively, in the conclusion. The definition of the minor term is 
that it is the subject, and the definition of the major term is that it is 
the predicate, in the conclusion ; in other words, the term that is the 
subject in the conclusion is defined as the minor term, and the 
term that is the predicate as the major term of a syllogism. 

^ Some logicians obtain the four figures by a double division. 
Ueberweg, for example, first divides all categorical syllogisms into 
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§ 6. Subdivision of Categorical Syllogisms in each Figure 
in^ Moods. 

A syllogism may differ from another not only in the jxisition 
of the middle term in the j>romi.sscs, but also in the quantity and 
quality of the two premis.^es themselves. Each of the two pro- 
misses of a syllogism in each figure may consist of any one of the 
four proi>ositional forms A, E, I, and O. The major premiss 
may l>o any one of these ftnir forms, and the minor, again, may 
be any one of them. Thus there may bo sixteen iK)Ssil>le combi- 
nations of premisses in each figure, the first letter in each combi- 
nation re[)rosenting the major promi.ss, and tho second letter the 
minor premiss^ of a pos.siblo syllogism : — 


AA 

EA 

lA 

OA 

AE 

EE 

IE 

OE 

AI 

El 

II 

01 

AO 

EO 

10 

0 0 


Theoretically there can not bo any other combination of pre- 
misses, All possible ones are enumerated in the list above. 
Each of these combinations does not however load to a valid con- 
clusion, and docs not, therorore, constitute a valid syllogism. By 
the rules given above, and by the method of the comparison of 
the diagrams, we shall now test those combinations, and find out 
which of them yield valid forms of syllogism, technic<ally called 
MoodSf and which do not, in each figure. 

Of the sixteen combinations wo may at once reject EE, EO, 
OE, and 00 as invalid in all figures, because no conclusion 

three chief classes, called Figures in tho more comprehensive sense 
(the three-fold classification given above), and then subdivides the 
first of these three classes into two according as the middle tenn is 
the subject in the major premiss and predicate in the minor, or the 
predicate in the major premiss and subject in the minor, tho former 
subdivision corresponding to the first, and the latter to the fourth of 
the four-fold classification given above, Tho second and third primary 
classes do not give rise to any subdivisions. The four classes thus 
obtained by a double division are called by him Figures in the narrower 
sense. 
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follows from two negative premisses (Rule 5). jWe may also 
reject II, 10, 01 as invalid, because nothing can to inferred from 
two particular premisses (Buie 8). 

We shall now see what conclusions the remaining nine com- 
binations AA, AE, AI, AO, £A, £1, lA, IE, and OA lead to, and 
which of them yield valid forms of syllogisms or moods, and 
which do not, in each figure. 


7. Valid Moods in the First Figure. 


1. Ta'ico A5 If he^onclusion is A For by Rule 7, it must 

A. All B is A, affirmative, t.a, A or I; and as no rule 


A. 
A. . 


Alio is B; 

, All 0 ia A^ 



is violated by inferring A in this case, it ia 
A. That AA gives A as the conclusion in 
the 1st figure can be proved from the diagrams, thus; — The 
major premiss A ia represented by the 1st and the 2nd diagram. 
The minor premiss A is represented by the same two diagrams. 

Combine each of the one with each of 
the other, and draw the conclusion 
which follows from each combination, 
remembering that C must be the sub- 
ject, and A the predicate, in the con- 
clusion. There are four cases, namely, 
the Ist and 2nd, lat and 1st, 2nd and 
Ist, and 2nd and 2nd. From Ist and 
2nd follows A ‘All C is A.* From 1st 
and 1st also follows A. Similarly, from 
the other two cases of AA in the 1st 
figure follows A. AAA is, therefore, a 
valid mood in the first figure. From 
A follows I by Bubaltemation, or I 
may be inferred directly from the dia- 
grams. 

"No conclusion follows. For by Rule 8, 


1st and 2nd. 



2. Take next AE ;• 


1 It should be remembered that, in this and in the examples that 
follow, B is taken as the middle term, A as the major term, 0 as the 
minor term, and CA as the ty^cal fonn of the oonclasion. 
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it natist bo negitive, E * No O is A,* or O ^ All B is A 
* Sqpa© O is not A' ; but as in £ and O, the B. No C i« B, 
major term A is distributed, while it is un- ooncluaion. 
distributed in the major premiss, that is, as Rule 4 is violated by 
inferring E or O in this case, no conclusion follows. 

This can be proved from the dia- 
grams. The major premiss A is repre- 
sented by the 1st and 2nd diagrams, 
and the minor premiss E by the 4th 
diagram. 

From 1st and 4th no conclusion 
follows, because C may be outside or 
inside A 

3. Take next A1 ; — The conclusion 
is I. For by Rules 7 and 9, it can not be anything else than 1 ; 
and as no rule is violated by inferring I in this case, it is I. 

This can be proved from the diagrams. The major premiss 
A is represented by the Ist and 2nd All B is A 

diagrams ; and the minor premiss I by I. Some 0 in B ; 
the Ist, 2nd, 3rd, and 6th diagrams. ^ • *• ^ i** A* 

Combine each of the one with each of the other, and draw the 
conclusion of the form CA, which fol- 
lows from each combination. 

From the 1st and 3rd follows ‘Some 
C is A’ (I). Similarly, from the 1st 
and 6th, 1st and 1st, Ist and 2nd, 2nd 
and 3rd, 2nd and 5th, 2nd and 2nd, 
and 2nd and let follows also the same 
oonclusion. 

The student should draw these 
diagrams, and satisfy himself that the conclusion really follows 
&om them. 

4. AO : — ^No conclusion foDows. For by Rules 6 and 9, it 
can not be anything else than O; but All B is A, 

as in 0 * Some C is not A* A is distri- O. Some C is not B« 
buted, while it is imdistributed in the Nocondusioa. 
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major premiss, that is, as Rule 4 is violated by inferring 0 in 
this case, no conclusion follows. ^ ^ 

From the Ist and 4th diagrams, representing the major pre- 
miss A and the minor premiss 0, respectively, nothing follows, 
because G may bo outside or inside A. 



6. EA : — The conclusion is E. For by Rule G, it must bo 
E. No B is A, negative, i.e., E or 0 ; and as no rule is 
A All 0 is b’; violated by inferring E in this case, it 
E. No C is A. jg 

From the 4th and 1st follows E ‘ No C is A.’ From the 4th 
and 2nd also follows *No C is A.* From E follows 0 ‘ Some C is 
not A* by subaltemation, or O may l>e inferred directly from the 
diagrams. 



6. El Tho conclusion is 0. For by Rules 6 and 9, it can 
E. No B is A, ^ anything else than 0 ; and as 

I. Some 0 is B ; no rule is violated by inferring 0 in 

0. Some 0 is not A ^his case, it is 0. From the 4th and 

Ist as also from the 4th and 2nd, 4th and 3rd, and 4th and 5th 
follows Some C is not A (O). 
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4th and Ist 4th and 3rd. 

7. lA No conclusion can bo drawn from thiH by Unle 3, 
because the middle term B is not distributed, being the prtulieate 
in A and the subject in I. 

8. IE:-~No conclusion follows. For by Rules G and 9, it 
can not be anything else than 0 ‘ Some C is not A’ ; but as in 0, 
the term A is distributed in the conclusion, while it is undis- 
tributed in the major premiss, that is, as Rule 4 is violated by 
inferring 0 in this eise, no conclusion follows. 

9 ^ OA; Here the middle term is not distributed, and licncc 

no conclusion can bo. drawn according to Rule 3. 

In the first figure or class the combinations AA, Al, LA, and 
El lead, then, to valid conclusions, and yield the following valid 
forma of syllogisms or snoods: AAA, All, EAE, EIO, technically 
called Barbara, Darn, Celarent, and Ferio. Tlio conclusions of 
the moods AAI and lilAO, which are also valid, may bo infisrrod 
from the conclusions of AAA and EAE by subalternation. 
Hence they have been called subaltcni nn)ods, and are quite 
useless. 

By comparing these valid moods with one another wc can 
generalize the following two special rules of the first figure 

(1) The major premiss must be universal. This is true of 

every one of the valid moods. i 

(2) The minor premiss mast be affirmative. Ihis is also 

true of every one of them. 

These two si)ecial rules of the first figixrc may Is) ]..ove<l thus 
by the general syllogistic roles. If the mi..«r premi-ss Is, na- 
tive, the major premiss must be affirmative by It e ““ ‘® 

conclusion n^ative by Rule 6, i.e., A will be distn u in e 
conclusion, being the predicate in a negative proposition, w en i 
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haa not been distributed in the major premiss, being the predi- 
cate in an affirmative proposition. Hence the minor cap not be 
negative; it must, therefore, be an affirmative proposition. 
Secondly, if the major be particular, the middle term B will not 
be distributed in the premisses, being the subject in a particular 
proposition, and predicate in an affiirmative proposition. The 
major premiss must, therefore, be universal. 

§ 8. Valid Moods in the Second Figure. 

1. AA: — ^Nothing follows, because the middle term B is not 
A All A is B distributed, being the predicate in two 

A. All 0 is B, affirmative propositions. 

No conclusion. From the 1st and 1st- diagrams repre- 



1st and 1st. 


senting the major and the minor premiss A respectively, nothing 
follows, because C might be inside or outside A. 

2. AE ; — The conclusion is E. For by Rule 8, it must be 

A. All A is B, negative, t.c., E or O; and as no rule is 

E. No 0 is B ; violated by inferring E in this case, it is E. 

B. No 0 is A This can be proved from the diagrams. 



1st and 4th. 


The major premiss A is represented 
by the 1st and 2nd diagrams; and the 
minor premiss K by the 4th. Combine 
these in the usual way. From the 1st 
and 4th diagrams foUows B * No 0 is 
A. * From the 2nd and 4th also E fol- 
lows. AEE m, therefore, a valid form 
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of syEogism or mood in the 2nd figura From E follows 0 by 
subaikeraation, or 0 may be inferred directly from the diagrams. 

8. AI: — Nothing follows, because the middle term is not 
distributed. 

4. AO : — ^The conclusion is 0. For by Rules 6 and 9, it can 

not be anything else than 0 ; and as All A is B, 

no rule is violated by inferring 0 in 0. Some 0 is not B ; 
this OBse, it is 0. The major premiss ® 

A is represented by tlie 1st and 2nd diagtams ; and the minor 
premiss 0 by the 3rd, 4th, and 
5th. Combine each of tho one 
with each of the-other. 

From the 1st and 3rd dia- 
grams follows 0 *Some C is not 
A’; similarly, from the 1st and 
4th, Ist and 5th, 2ad and 3rd, 

S&id and 4ih, 2nd. and .5th also 
follows 0. AOO is, therefore, a Ist and 3rd. 

valid form of syllogism or mood in the 2nd figura 

5. EA;— “The couclusion is E. For by A is B 

Rule 6, it must he negative, t.c., E or 0; A All C is B; 
and as no rule is violated by inferring E in •'* ^ 

this case, it is R 

From the 4th and 1st fol- 
lows E *No C is A,’ in tho 2nd 
figura Similarly from the 4th 
and 2nd follows E. EAE i.s, 
therefore, a valid form of syl- 
logism or mood in the second 
figure. From E follows 0 by 
subalternation, or 0 may be 
inferred directly from the diagrams, 

6. El: — The conclusion is O. For by Rules 6 and 9, it 

can not be anything else than O; Ho A is B, 

and as no rule is violated by inferring I. Some 0 is B ; 

0mthUcase,iti8 0. 0. Some C U not A. 
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From the 4th and 3rd follows 0 ‘Some C^is not A.’ The 
part lying within B must be outside A. 



4th and 3rd. 


Similarly, from the 4th and 2ud, 4th and 1st, 4th and 5th 
follows 0 ‘Some C is not A.’ EIO is, therefore^ a valid form ol 
syllogism or mood in the second figure. 

I. Some A is B, 7. lA : — Nothing can be inferred 

A. All C is B, because the middle term is not distri- 

No conclusion. buted in the premisses. 

From the 3rd and 1st nothing follows, for 0 may lie outside 
or inside A. 



3id and 1st. 


8. IE : — No conclusion follows. For by Buies 6 and 9, it 
can not bo anything else than O ; but as Buie 4 is violated by 
inferring 0 in this case, no conclusion follows. 

9. OA: — Nothing follows for the same reason as in the 
preceding casa 

The valid forms of syllogism or moods in the second figure 
are, therefore, AEE, AOO, EAE, and EIO, technically called 
Came$tre$t BarokOf Cemre, and Festino, AEO and EAO are also 
valid, being merdy the weakened forma of AEE and EAE ; as 
their conclusions follow by subaltemation from those of the 
latter, they are called subaltera moods. 
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From these valid moods we can generalize the following 
special rules of^he second figure: — 

(1) The major premiss must be universal 

(2) One of the two premisses must be negativa 

(3) The conclusion must be negativa 

Each of these rules holds good in each of the valid moods. 
They may be thus proved by the general syllogistic rules. If 
one of the premisses be not negative, the middle term will not be 
distributed. If one premiss be negative, the conclusion must be 
negative by Rule 6. The conclusion being negative, the major 
term, which is the predicate in it, is distributed, and must, 
therefore, be also distributed in the premisses ; and this will not 
be the case, unless the major premiss be universal, because the 
major term is the subject in this premiss. 

§ 9. Valid Moods in the Third Figure. 

1. Take AA : — The conclusion is I. For by Rule 7, it must 

be affirmative, i.e., A or I ; but as Rule 4 All B is A 

is violated by inferring A, it can not be A. All B is C ; 

A; and as no rule is violated by inferring Some C is A. 

I in this case, it is I. 

AAI is, therefore, a valid mood in the 3rd figure. 

2. AE : — No conclusion followa For by Rule 6, it must be 

negative ; and as Rule 4 is violated by ^ jg a 

inferring a negative conclusion in this e! No B is c! 

case, no conclusion follows. No conclusion. 

3. AI : — The conclusion is I. For by Rules 7 and 9, it can 

not be anything else than I ; and as no ^ g |g 

rule is violated by inferring I in this I. Borne B is’ C; 

case, it is I. ^ Some 0 is A. 

4. AO : — No conclusion follows for B is A 

the same reason as in the case of O. Some B is not 0, 
ATC conclusion. 

6. EA : — The conclusion is O. For by Rule 6, it must be 
negative, i.e., E or 0 ; but as Rule 4 is violated by inferring E, 
it can not be E ; and as no rule is violated by inferring 0 in this 
case, it is 0. 
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6. BI The conclusion is 0. For by Rules 6 and 9, it can 
not be anything else than 0 ; and as no rule^ la violated by 
inferring 0 in this case, it is O. 

7. lA : — ^The conclusion is I. For by Rules 7 and 9, it can 
not be anything else than I; and as no rule is violated by 
inferring I in this case, it is I. 

8. IE : — ^No conclusion follows. For by Rules 6 and 9, it can 
not be anything else than 0 ; but as Rule 4 is violated by 
inferring 0 in this case, no conclusion follows. 

9. OA : — The conclusion is 0. For by Rules 6 and 9, it 
can not be anything else than 0 ; and as no rule is violated by 
inferring 0 in this case, it is 0. 

That the conclusions proved above by the syllogistic rules are 
really valid, can be shown by the comparison of the diagrams, as 
in the case of the hrat and second figures. 

The combinations AA, AI, £A, El, lA, and OA yield, there- 
fore, valid conclusions in the 3rd figure, and give rise to the 
following moods — AAI, All, EAO, EIO, lAI, and OAO, techni- 
cally called Damptif DcUisif Fdaptoriy FeritoUf and 

Bohardo, 

From these valid moods we can generalize the following 
special rules of the third figure ; — 

(1) The minor premiss must be aifirmativa 

(2) The conclusion must be particular. 

These two rules, which hold good in all the above-mentioned 
valid moods in the 3rd figure, may be thus proved by the general 
syllogistic rules. If the minor premiss be negative, the conclu- 
sion must be negative by Rule 6, and the major term, the 
predicate in ^e conclusion, will be distributed, which has not 
been distributed in the premisses, being the predicate in the 
m%|or premiss, whiob must be af&rmative by Rule 5. If the 
conclusion be universal, the minor term, the subject in the oon- 
dusioByWin be distributed, which, being ^he prediCii^ the 
affirmative minor premiss, has not been l^i^buied in th^ 
piemlsscpa. 

§ 19. Valid Moods in the Fourth Figure^ 
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A. All A is B, 

1, AA "Ae conclusion isL A. AUBisO} 

* I. Borne 0 LB A. 

2. AE : — The conclusion is E, and O follows from E bjr 
subaltemation. 

3. AI ; — Invalid by Rule 3. 

4, AO : — Invalid by Rule 3, 

6. EA : — The valid conclusion is O. 

6. El ; — The valid conclusion is 0. 

7. lA : — The valid conclusion is I. 

8. IE ; — Invalid by Rules 6 and 4» 

9. OA ; — Invalid by Rules 6 and 4. 

In the 4th figure, the moods AAI, AEE, EAO, EIO and lAI, 
technically called BramafUip^ CametieSf Feiapo^ and 

BimariSf are valid. That these moods are really valid in the 
4th figure can be proved by the comparison of the diagrams in 
the way in which wo have proved the valid moods in the Ist and 
in the 2nd figure. 

From these valid moods we can generalize the following 
special rules of the fourth figure: — 

(1) if the major premiss be ofl&rmative, the minor must be 
universal 

(2) If the minor premiss be affirmative, the conclusion must 
bo particular. 

(3) If either premiss be negative^ the major premiss must 
be universal 

The student is required to prove these si>ecial rules by the 
general syllogistic rules. 

§ 11. Questions and Exercises. 

1. Befine the following : — The major, minor, and middle terms, 
the major and minor premisses, the oonolusion, syllogism* ftgure, 
mood, Inferenoe. 

2. State the two asdoms used in drawing inferences by the com* 
pazison of the diagrams. 

8. Ei^lain and iHustrate the method of drawing inferenoes by the 
eomparison of the diagrams. 


13 
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4. Explain and illustrate the method of testing syllogisms by the 
comparison of the diagrams. ^ 

6. Define a syllogism, and show how the general syllogistic rules 
follow from its definition. 

6. Prove as thoroughly as you can the following general syllogis- 
tic rules : — 

(1) The middle term must be distributed at least once in the 

premisses. 

(2) No term must be distributed in the conclusion which was 

not distributed in one of the premisses. 

(3) If both the premisses be negative, nothing can be in- 

ferred. 

(t) If one premiss be negative, the conclusion must be 

negative. 

7. Explain fully the meaning of the terms ‘figure’ and ‘mood.’ 
How many figures are there? and how many moods? Give reasons 
for your answer. 

8. Name the figure or figures in which the combination AA leads 
to a valid conclusion, giving reasons and concrete examples. 

9. Name the figure or figures in which the combination AEE 
forms a valid mood, giving reasons and illustrations. 

10. Give concrete examples of the following combinations of pre- 
misses in every figure, aud draw the conclusions, if any, which follow 
from them, giving reasons: — ^AE, OA, lA, and IE. 

11. Draw the conclusion, if any, which follows from each of the 
following combinations of premisses in any figure by the comparison 
of the diagrams; — AA, EA, AO, and El, 

12. Test by the comparison of the diagrams the following combi- 
nations in every figure; — AEA, lAA, AIA, EIE, AAA, EAE. 

13. Prove the following general syllogistic rules ; — 

(1) If both the premisses be particular, nothing can bo 

inferred. 

(2) If one of the premisses be particular, the conclusion must 

be particular. 

(3) To prove a negative conclusion one of the premisses must 

be negative. 

(4) If the conclusion be afi&rmative, both the premisses must 

be affirmative. 
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(5) If the oonduBion be universal, both the premisses must 

V universal. 

(6) If both the premisses be affirmative, the conclusion must 

be affirmative. 

14. Prove, by the general syllogistic rules, the following special 
rules : — 

(1) In the first figure the major premiss must bo uni* 

versal. 

(3) In the second figure the major premiss must bo uni* 

versal. 

(3) In the third figure the minor premiss must be affirma- 

tive. 

(4) In the fourth figure one of the premisses cannot be a 

particular negative. 

(5) In the first figure the conclusion must have the quality of 

the major premiss and the quantity of the minor. 

(6) In the second figure the conclusion must be negative and 

have the quantity of the minor premiss. 

(7) In the third figure the conclusion must bo particular and 

have the quality of the major premiss. 

(8) In the fourth figure the conclusion cannot be an univorsal 

affirmative. 

15. Name the figure or figures (1) in which A can bo proved, (2) 
in which E can be proved, (3) in which I can be proved, and (4) in 
which O can be proved. 

16. Name the moods which have A, E, I, and O resiKJOtively for 
their conclusions. 

17. Give concrete examples of the moods AH, lAI, OAO, and 
EAO in those figures in which they are valid. 

18. Btate and prove the special rules of the first figure, and deter- 
mine by them the valid moods in that figure. 

19. State and prove the special rules of the second figure, and 
determine by them the valid moods in that figure. 

State and prove the special rules of the third figure, and 
determine by them the valid moods in that figure. 

21. State and prove the special rules of the fourth figure, and 
determine by them the valid moods in that figure. 


12—2 
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Tub Abistotrlun and the Scholastic Methods op 
DETERMINING VALID MoODS. 

§ 1. Aristotle’s Dictum de omni et This celebrated 

Dictum is the supreme axiom or principle of syllogistic reasoning 
according to Aristotle and his followers, both ancient and modem. 
It is thus translated by Whately : “ Whatever is predicated of 
a term distributed, whether affirmatively or negatively, may be 
predicated in like manner of anything contained in it.” Mill 
states it as follows : “ Whatever can be affirmed (or denied) of a 
class may be affirmed (or denied) of everything included in the 
class ” The Dictum is self-evident, being an explicit statement 
of the nature of a does, A cksi^is an indefinite number 
individuals, poesessing a common nature or certain attributes in 
cojnnoion. Whatever possesses those attributes belongs to the 
class, or is included in it Whatever does not possess them is 
not included. The very condition of a thing’s belonging to the 
class is that it must possess the attributes which constitute the 
nature of the class. And the Dictum in its affirmative form 
simply states that what belongs to a higher class must belong to 
a lower, that is, to a class or to a thing included in the former, as 
otherwise it could not bo so included; end in its negative form, 
it states that what does not belong to a class can not belong to 
any lower class or to any individual included in the former, as 
otherwise it could not be so included. In the proposition *^A11 
men are mortal,” ^mortal^ is affirmed of the class 'man,’ and 
therefore it may be affirmed of any dass, of any part of a class, 
or of any individuali such as *all kings,’ ’some beings,’ or 
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*8ocratea,’ it^luded in the higher class *iiian.* In the prc|)o- 
silion **No man is perfooV* *^)erfeot^ is denied of the 
* man,* and it may therefor© be denied of any class, of any part 
of a class, or of any individual, such as * all kiugs,^ * some beings,^ 
or * Socrates,* included in the higher class ‘ man,’ These reason* 
ings, stated fiiUy, give i*ise to the following syllogisms (1 j All 
men are mortal, all kings are men, therefore all kings are mortal ; 
(2) all men are mortal, some l>6ings are men, therefore some 
beings are mortal ; (3) all men are mortal, Socrates is a man, 
therefore Socrates is mortal. And (1) no man is jxirfect, all 
kings are men, therefore no kings are perfect ; (2) no man is 
perfect, some "beings are men, thei*efore some beings ai”© not 
perfect; (3) no man is pei-fect, Soaates is a man, therefore 
Socrates is not perfect. 

§ 2. By applying the Dictum to the possible combinations 
of premisses we have given in the preceding chapter, it can bo 
easily shown that only four (or six including the subalterns) are 
valid in the 1st figure, giving rise to the four moods we have 
already established. From the Dictum, we can easily deduce 
the two special rules of the 1st figure. According to tlie first 
clause of it, something most be affirmed or denied of a class dis- 
tributively, that is, the major premiss must bo universal, affirma- 
tive or negative. According to the last part of its second clause, 
something must be contained in the class, that is, the minor 
premiss must be affirmative. And those are the two special 
rules for the 1st figure. Applying the second of those two rules 
to the 16 combinations, we reject AE, AO, EE, EO, IE, 10, OE, 
and 00, and applying the first, we reject lA, II, OA^ 01 ; and 
the remaining four AA, AI, EA, and El, according to the first 
port of the second clause, give rise to the valid moods Barbara^ 
Banif Cdarent, and Feria, 

§ 3, The Dictum is directly applicable to ayllogifBns In the 
lat figom only, and con not be applied to any syllogism in tlie 
other figures. Hence Aristotle regarded the let 
as the very type of syllogistio reasoning, and the other figures 



182 


METHODS OF DETERMINING [PART III. 

as imperfect. He recognized only the first three fi^^es, of which 
the fost was considered to be the normal and standard mode of 
reasoning, and the other two as deviations from it, allowed for 
8i)ecial purposes, as figures in Rhetoric are admissible deviations 
from the normal mode of expression ; indeed, the word * figure ’ 
as used in Logic has been borrowed from Rhetoric. The fourth 
6gure is said to have been inti’oduced by Galen, and is often 
called Galen’s figure. 

§ 4. Of Reduction ; 

Regarding all the figures except the first as imperfect, as 
having no principles or axioms by which to prov^e syllogisms in 
those figures with the same cogency as the Dicturk de omni et 
nullo proves those in the first, Aristotle did not recognize any 
syllogism as valid unless it could be transformed into one in the 
perfect figure, and submitted to the test of his Dictum. This 
transformation of a syllogism in the second, third, or fourth 
figure into one in the first figure is technically called Reduction. 
Whether a particular syllogism in any imperfect figure is valid 
or not, is to be determined by its reduction to the first. If it 
can be so reduced, it is valid. If not, not. Aristotle determined 
entirely by this method the validity of syllogistic forms in the 
imperfect figures. Later logicians have, by the syllogistic rules, 
or by the special rules, or by other methods, first determined 
the valid moods in tho.se figures, and then given directions for 
reducing them to the first, so that the Dictum may be ulti- 
mately applied to them. Whatever method is adopted, the valid 
moods in the other figures are the same those we have ob- 
tained by the joint method of the comparison of the diagrams 
and the syllogistic rules. The valid moods in all the figures are 
given in the following mnemonic verses 

Barbara^ CelarmUj Barii, FerioqWf priorisj 
Ceaare, CamestreSf Festino, Baroko^ secundas ; 

Tertia, Darapti^ IHsamiSy Datid^ Fdapton^ 

Bokardoy F&rison^ habetj quarta insuper addit 
Braniantipy Cameme^ Dimam, Feeapo^ Freeison, 
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These lines mean that there are four valid moods in the first 
fig^ire, and four in the second, that the third figure contains six 
valid moods, and the fourth five. The three vowels in the name 
of each of the moods stand for the throe propositions of the 
mood — the Ist for its major promias, the 2nd for its minor 
premiss, and the 3rd for its conclusion. Thus the throe vowels 
EAE in the mood CdarerU signify that the major promiss is 
an E proposition, the minor an A projmition, and the con- 
clusion an E projwsition ; and so with the rest. 

There are two methods of reducing the iiui>erfect moods, 
that is, the moods in the imperfect figures to the perfect ; or 
rather of proving the truth of the conclusion of a mood in an 
imi)erfect figure by reduction to a i>crfect mood, that is, to a 
mood in the perfect figure : — (1) the one is callotl Direct or 
Ostensive Reductipnj and tho otlier Indirect Koduction or 
Reductio per deductioncm ad imposubile {uc. lleduction by de- 
duction to impossibility). In the first method tho premisses 
of an imperfect mood are converted, obvertod, contraposed, or 
transi>osed in order to form with them a mood in tho first figure, 
having a conclusion which is tho same as the original conclusion, 
or from which the original conclusion can bo obtained by some 
Vprocess of imme<.iiate.inference. In the second method, the truth of 
the conclusion of an imi>erfoct mood is proved by showing, with 
the aid of tho perfect moods and tho rules of iinmediate inference 
*|by Opposition, that the contradictory of tho conclusion is falsa 

§ 6. Ostensive Reduction : 

The processes to be employed for reducing tho imi)crfeot 
moods by this method are indicated by certain letters contained 
in the names of the various moods. The initial letters B, G, D, F 
indicate that the imtierfect moods are to bo rodneed to the 
perfect moods, having the same initial letters. Tho letter $ 
means that the proposition signified by tho vowel before it is 
to be converted simply. The letter p indicates that the propo- 
sition signified by the vowel before it is to bo converted by 
iation {per cbccidms). When s or p occurs after tho conclusion 
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of an imperfect mood, ».a, after the third vow^ in its namd, 
then its signification is to be applied to the conclusion of 4;he 
new syllogism, that is, this concldsion must be converted simply 
in the case of » or by limitation in the case of in order to obt^ 
the conclusion of the imperfect mood. The letter m means that 
the premisses of the imperfect syllogism are to be transposed. 
The letter k means that the mood containing it was reduced by the 
older logicians by the Indirect method. The other letters (namely 
I, r, w, t) are entirely meaningless, and are introduced only for 
phonetic purposes to make up clearly sounding words. Thus C in 
Camestret means that it is to be reduced to CelarerU ; m that the 
premisses are to be transposed, that is, the major' premiss of this 
is to become the minor of the new syllogism, and the minor the 
major premiss j the s after the minor premiss, that that premiss 
is to be converted simply ; and the s after the conclusion or the 
third vowel, that the conclusion of the new syllogism in the mood 
Celarent is to be converted simply in order to obtain the original 
conclusion j while the consonants r are entirely non-significant. 

I. Take, for example, the rhood Camestrea of the 2nd figure 

(A) All A is B All metals are elements, 

(E) No 0 is B No compounds are elements; 

(E) No d is A No compounds are metals. 

By converting simply the minor premiss, and transposing the 
premisses of this, we got the following new syllogism in the 
perfect mood CelarerU : — 

(B) No B is 0 No elements are compounds, 

(A) All A is B All metals are elements ; 

(E) No A is 0 No metals are compounds. 

The converse of the conclusion of the new syllogism is the 
same as the conclusion of the original syllogism. 

IL Take the mood Featino of the 2ud figure — 

(E) No A is B No men are perfect, 

(1) Some C is B Some beings are perfect ; 

(O) Some C is not A a Some beings are not men. 
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Bj oanvei^l^ng simply the mi^or premiBS we get the fol- 
lowing : — 

(B) No B is A No perfect beinge ere men, 

(1) Some 0 is B Some beings ere perfoct ; 

(0) •% Borne 0 is not A .*• Some beings ere not men. 

This is in the perfect mood Ferio. Its oonclusion is the 
same as that of the original syllogism. 

III. Take the mood DarapH of the 3rd figure — 

(A) All B is A All men are rational^ 

(A) AU B is C All men are imperfect ; 

(1) Bome.O is A .% Some iroperfoot beings are rational. 

By converting per accidejis the minor premiss we get the 

following : — 

(A) All B is A All men are rational, 

(I) Some C is B Some imperfect beings are men ; 

(I) Some 0 is A •*. Some imperfect beings are rational. 

This is in the perfect mood Darii, Its conclusion is the same 
as that of the original syllogism. 

IV. Take the mood Fdapton of the 3rd figure — 

(E) No B is A No men are perfect, 

(A) All B is 0 All men are rational [ 

(0) Some C is not A Some rational beings are not perfect. 

By converting per oedetenB the minor premiss we get the 
following ; — 

(E) No B is A No men are perfect, 

(1) Some 0 is B Some rational beings are men; 

(0) Some C is not A Some rational beings are not perfect. 

This is in the perfect mood Ferio. Its oonclusion is the same 
as that of the original syllogism. 

V. Take the mood BrarnaMip of the 4th figure — 

(A) All A is B AU men are imperfect, 

(A) AU B is 0 AU imperfect things parish; 

(1) Some C is A •% Borne perishing things are men. 
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By transposing the premisses we get the foUciji^g : — 

(A) All B is 0 All imperfect things perish, 

(A) All A is B All men are imperfect; 

(A) All A is C All men perish. 

This is a syllogism in the perfect mood Barbara. The con- 
verse of its conclusion is the same as the conclusion of the original 
syllogism. 

VI. Take the mood Dimaris of the 4th figure— 

(I) Some A is B Some men are wise, 

(A) All B is 0 All wise beings are happy; 

(I) Some 0 is A Some happy beings are men. 

By transposing the premisses we get the following ; 

(A) All B is 0 All wise beings are happy, 

(I) Some A is B Some men are wise ; 

(I) .% Some A is 0 Some men are happy. 

This is a syllogism in the perfect mood Darii. The converse 
of its conclusion is the same as the conclusion of the original 
syllogism. 

VII. Take the mood Fresison of the 4th figure — 

(E) No A is B No man is perfect, 

(I) Some B is 0 Some perfect beings are infallible; 

(0) Some 0 is not A Some infallible beings are not men. 

By converting simply the major and the minor premisses we 

get the following : — 

(E) No B is A No perfect being is man, 

(1) Some 0 is B Some infallible beings are perfect; 

(0) Some 0 is not A •*. Some infallible beings are not men. 

This is in the perfect mood Ferio. The conclusion is the 
same as the original conclusion. 

The directions given above for reduction are not sufficient 
for the two imperfect moods Baroko and Bokardo. The older 
logicians reduced them by the method to be next described, 
namdy, Indirect Reduction. They may be, however, reduced to 
the fimt figure, by the method of Direct Reduction, thus : — 
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VIII. Bargko of the 2nd figure — 

(A.) All A is B All men are mortal, 

(O) Some 0 is not B Some beings are not mortal; 

(0) Some C is not A Some beings are not men. 

By contraposing the major premiss, and obverting the minor 
premiss, we get the following syllogism : — 

(E) No not-B is A No immortal being is man, 

(1) Some 0 is not-B Some beings are immortal ; 

(0) Some C is not A Some beings are not men. 

This is a syllogism in the perfect mood Fet'to, of which ‘ A ' 
and ‘C’ are the major and minor terms, and ‘not-B’ the midille 
term, 

IX, Bokardo of the 3rd figui*© — 

(O) Some B is not A Some men are not wise, 

(A) All B is 0 All men are rational ; 

(0) Some C is not A Some rational beings are not wise. 

By contraposing the major premiss, and trail Ksj) 0 sing the 
premisses, we get the following syllogism : — 

(A) All B is G All men are rational, 

(1) Some not-A is B Some not-wise are men; 

(I) Some not-A is 0 Some not-wise are rational. 

This is a syllogism in the perfect mood />am, of which * G ' 
and ‘ not-A’ are the major and minor terms, and ‘ B ’ the middle 
term. By converting simply the conclusion of the new syllogism 
and then obverting the converse, we can ciisily obtain the con- 
clusion of the original syllogism. 

The processes employed for reducing them will bo sufficiently 
indicated if Baroko and Bokardo be called Facoko and Doda/ru>sk 
respectively, c signifying that the proposition signifioxl by the 
vowel before it is to be contrai>osed, k tliat the pro}X).sition is 
to be obverted, and s as usual, that the proposition is to bo 
simply converted. 

§ 6. Indii-oct Keductioii, or, Reductio per dedactiofum ad 
impouibile. 
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I. Baroho of the second figure may be thu^reduced by this 
method : — 

(A) All A is B, 

(O) Some C is not B ; 

(0) .% Some C is not A. 

The conclusion of this ' syllogism is true if the premisses be 
true. If the conclusion ‘ Some C is not A ’ be not true, then its 
contradictoil'y ‘ All C is A ’ must be true by Opposition, because 
of two contradictoiry propositions one must be true. Then 
combining this with the major premiss of the given syllogism, 
we have the following new syllogism in thp perfect mood 
Barbara : — 

(A) All A is B, 

(A) AU C is A ; 

(A) All C is B. 

If the conclusion of this syllogism be true, its contradictory 
‘ Some C is not B ’ must be false by Opposition ; because of two 
contradictory propositions oije must be false. But the latter 
is the minor premiss of the original syllogism, and is therefore 
true by supposition. Hence its contradictory, the conclusion 
of the new syllogism, must be false; and the falsity must be 
due either to the process of reasoning or to the premisses. The 
falsity can not be due to the process of reasoning, for the new 
syllogism is in the perfect mood Barbara; it must therefore 
be duo to the premisses. It can not be due to the major premiss, 
which is also the major premiss of the original syllogism, and 
is therefore true by 8upix)8ition : hence it must be due to the 
minor premiss * All 0 is A,* that is, this premiss must be false, 
and its contradictory ‘ Some 0 is not A,* the conclusion of the 
original syllogism, is therefore true. 

II. Bokardo of the 3rd figure may be thus reduced by this 
method 

(0) Some B is not 

(A) Ail B is 0 ; 

(O) Some 0 is not A. 
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The conclusion of this syllogism is true, if the premisses bo 
true. If the conchision be not true, its contradictory ‘All 0 
is A’ must be true by Opposition. Then taking this as a major 
premiss, and the minor premiss of the original syllogism as a 
minor premiss, we can form the following new syllogism in the 
perfect mood Barbara : — 

(A) All 0 is A, 

(A) All B is C ; 

(A) All B is A. 

If the conclusion ‘All B is A’ be true, then its contradictory 

*Some B is not A* must be false by Opposition; but this is not 
possible, as the latter is the major premiss of the original syllo- 
gism, and therefore true by supposition. Hence the former 
‘All B is A^ must be false ; and the falsity not being duo to the 
reasoning process which is in the j)erfoct mood Barham^ nor to 
the minor premiss ‘ All B is C ’ of the new syllogism, which is 
also the minor premiss of the original syllogism, and therefore 
true by supposition, it must be duo to the falsity of the major 
premiss *AU 0 is A.’ This proposition being false, its contra- 
dictory ‘Some C is not A,* the conclusion of the original syllo- 
gism, is true. 

The initial letter B of these two moods signifies that the 
new syllogism which arises in the process of r<Kluction is in the 
mood Barbara^ and the letter k indicates that the older logicians 
reduced them by the Indirect method. 

The Indirect method of Keduction is also applicable to the 
other imperfect moods. 

III. Take, for example, Cmare of the 2ud figure — 

(E) No A is B, 

(A) AU C is B ; 

(E) No C is A. 

If this conclusion be not true, its contradictory ‘Some 0 
is A* must be true by Opposition. We can now form the fol- 
. lowing new syllogism in the perfect mood 
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(E) No A is B, 

(I) Some C is A; ^ 

(0) /. Some C is not B. 

If this conclusion be trae, its contradictory ‘All C is B’ 
must be false. But this is not possible, as the proposition ‘ All 
0 is B Ms the minor premiss of the original syllogism, and there- 
fore true by supposition. Hence the conclusion of the new 
syllogism is not true ; and its falsity not being due to the 
reasoning process, nor to the major premiss of the syllogism, 
must be due to the falsity of the minor premiss ‘Some C is A.’ 
Hence this proposition is false, and its contradictory ‘No C is A,’ 
the conclusion of the original syllogism, is true. * 

IV. Take the mood Darapti of the 3rd figure — 

(A) All B is A, 

(A) All B is C ; 

(1) .*. Some G is A. 

If this conclusion he not true, its contradictory ‘No 0 is A’ 
must be true. With this ^ a major premiss, and the minor 
premiss of the original syllogism as a minor premiss, we can form 
the following new syllogism in the perfect mood Cdarent — 

(E) No C is A, 

(A) All B is C ; 

(E) No B is A. 

If this conclusion be true, its contrary ‘All B is A’ must 
be false by Opposition, because two contrary propositions can 
not both bo true, and one must be false. But ‘All B is A* 
being the major premiss of the original syllogism can not be 
false j hence ‘No B is A,’ the conclusion of the new syllogism, 
can not be true and must be false, the falsity being due, as in 
the preceding cases, to the major premiss ‘No C is A’ being 
false. This proixwition being false, its contradictory ‘Some C 
is A,’ the conclusion of the original syllogism, must be trua 

§ 7. Exercises. 

1. What ie Redaction? la it necessary? Define Direct and In* 
direct Redaction, and distinguish them from each other. 
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2. Bedaoe by the Direct method the following moods:— Oesare, 
Dis|mis, Datisi^erison, Bramantip, Camenes, and Fesapo. 

3. Keduce the following moods by the Indirect method: — Carnes* 
tres, Felapton, Bramantip, Festino, Camenes, Dimaris, and Disamis. 

4. Eeduce both by the Direct and by the Indirect method the two 
moods Baroko and Bokardo. 

/ 6. Show by the Aristotelian method that the moods AAA, EAA, 
All, and AEA are invalid in the second figure. \ ^ 

6. Find by the same method the conclusion, if any, to which the 
following combinations lead in the imperfect figures:— AA, AE, EA, 
OA, AO, and EL 

7. Show by the same method that the moods AAA, EAB, AEE 
are invalid in th§ third figure. 

8. Determine by the same method the valid moods in the second 
figure. 

9. . Give concrete examples of the following moods, and reduce 
them both by the Direct and by the Indirect method :— Bramantip, 
Disamis, Baroko, Fesapo, and Bokardo, 

10. Reduce the following pairs of premisses to the first figure and 
draw the conclusion, if any, wliich follows from each pair:— 

(i) No X is Y, all Y is Z. (iii) All Y is X, all Y is Z. 

(ii) No X is Y, all Z is Y, (iv) No Y is X, all Y is Z. 

11. Test the following inferences by the method of Diagrams and 
also by the Aristotelian and scholastic methods. 

(i) No A is B ; no 0 is not-B; therefore all C is not-A. 

(ii) All A is B ; all 0 is not-B ; therefore no 0 is A. 

(iii) No not-B is C; all not-B is A; therefore some C is not-A. 

(iv) None but material bodies gravitate; air gravitates: therefore 

air is a material body. 

(v) Plants alone have fiowers; zoophytes have no flowers: there* 

fore they are not plants. 



CHAPTER t. 


The VAKtoim Kindb oj Stlukjibms. 

? 1. A Syfiegiam oonsiste of two premiases aad to <»n- 
dalon wMoh foHWB from them. It is evitot tot to two 
premisses of a syUogism may difer in (^ty, 0 ^* 1 ^ 
ktion,orModahty. The various kinds or divisions of syUogi ^ 
are founded upon to modifioations of these '“t 

of their promisees. We have seen in a previous chapter tot 
to diviskm into Moods is founded upon to difference in Qujn- 
to and Quality of to two premisses. The division of syllo- 
gLi intoPure and Mixed is founded upon the difference in 
Bdation of to premisses. The division into (1) Necessary, 
(2) Assertory, and (8) ProbaWe is founded upn the Mermce 
b Sty of to premisses. The various kinds or divisions 

may be showp thus in a tabular view 

r Qui^ty ftod Quan- 
tity 


siifjoaiSMSs 


Belation 


Mobility 


Moods. 

1, Pure. (Both the pre- 
zoiBses of the same 
ration.) 

Mixed. {Premisses of 
diierent rektionst 
«.y,, one categorical, 
1 ^ the other hypo- 
thetical, fito.) 

I, Sooeisary. 
dieertory. 

Probabk. 
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TBe ttW djBses ol Puw Mwl MiMd 
ibmiiSlemoD ia Bolition of 

If th«i?i«niw» * pt>» ayDo^ w both ^ ^ 

hypothetioal, ^ pui» ajllog^wa » CategernalDb 
U » miMa syflogfem has m ptomisa s»tegwic«l.«n«4 th« 
hypothotiail, or one jramliai <»tej?>ric4 “d tbo othw^imoh^ 
orCtly,oMOO?gur>cav«aDd the othor aiiiu^^ 
Hvpothotioal-flotogorical, (8) Di8jtmotirr<»‘«80ri'^ " 
juu^ive-dUgunctive. By a ooojuuqtiva proposibOT » laoart^, 
comuound propotritioo comOrtiog of two oatogori^ « *'»® 
hypothetioala conneoted by tb« two oonjuncUona ‘no* to... nor 
or ‘as well as.’ * 

The Bubdiviaons may be shown in a tabular view J-*- 

/ 1 . OategoTJ oal. ®ott«i«ting two 
3 gorfoal premittes. 

'L Pure... ^ 2 . Hypothetical. eou»i«ting ot two 
I hypothetical prerniwea 

r 1. Hypothetical-categorical, oonaiat- 
SYLLOGISMS. <( j ingot one preinisa hypothetical 

and the other categorical. 

, , 2. Disjunctive-categorical, oonristinj 

I II Mixed. *{ of one prexniea diejnnctive and 
the other categorical. 

3. Conjunotive-diBjnnctive, oonaiat- 
in g of one premiM con jundtlvo 
and the other diejunctivo. 

* 2 ^ I.—Of Pure Syllogisms. 

hie general syUogUtio rules and the special rto which wa 
have given in a previoua chapter are aiipUoable to hypothetiiial, 
aa well to categorical, syUogiama. Of the latt« w. have^v^ 
numerous examples. We ahall now pve 

former. In applying the genial and ^ 

hypothetical ayUogiama, we must remember (1) * ho ant^ 
oiant of a hypothetical 

mid the consequent to the predicate m tto eorrwip ondmg cat» 
gorical propoeitionj (2) 

»a ex^^«-ed 
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by such phrases as *in all oases’ and ‘in somen cases’ or ‘in 
one case at least,’ the former denoting universal and the latter 
particular quantity ; (3) that the quality of a hypothetical 
proposition is the quality of its consequent ; (4) that the rules 
for the distribution of terms are the same as in categorical propo- 
sitions, t.e., the antecedent must be distributed in hypothetical 
propositions of the form A or E, and the consequent in hyjK)- 
thetical propositions of the form E or 0. We shall give the 
following typical examples of Pure Hypothetical Syllogisms, and 
change them at the same time into the corresponding Cate- 
goricals : — 

First Fiourb. 

/. — Barbara 

A. In all cases, if B is, C is ... (major premiss), 

A. In all cases, if A is, B is ... (minor premiss); 

A. .*. In all cases, if A is, C is ... (conclusion). 

Changed into the corresponding categorical : 

Every case of the existence of B is a case of the existence of C, 
Every case of the existence of A is a case of the existence of B ; 
Every case of the existence of A is a case of the existence of C. 
I /. — Cdarent : — 

E. In all cases, if B is, C is not ... (major premiss), 

A. In all cases, if A is, B is ... (minor premiss); 

E. .*. In all cases, if A is, C is not ... (conclusion). 

Changed into the corresponding categorical: 

No case of the existence of B is a case of the existence of 0, 
Every case of the existence of A is a case of the existence of B ; 
No case of the existence of A is a case of the existence of C. 

11 L — Darii : — 

A. In all cases, if B is, C is ... (major premiss), 

I. In some cases, if A is, B is ... (minor premiss); 

I. In some cases, if A is, C is ... (conclusion). 

Changed into the corresponding categorical t 

Every case of the existence of B is a case of the existence of 0, 
Some oases of the existence of A are oases of the existence of B ; 
•% Some oases of the existence of A are cases of the existence of 0, 
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Second Fioo&e. 

JV,~^Geiiare 

E. In all cases, if C ia, B i» not ... (major premiss), 

A. In all cases, if A ia, B is ... (minor premiss); 

E. In all cases, if A is, C is not ... (conclusion). 

Changed into the correaiKniding categorical: 

No case of the exiatenco of C is a case of the existence of B, 
Every case of the existence of A is a case of the oxiste-ncc of B ; 
•*. No case of the existence of A is a case of the existence of C. 

V. — Cainestres : — 

A. In all CMiscs, if A i», B is (major premiss), 

E. In all cases, if C is, B is not ... (minor premiss); 

E. In all Ciises, if C is, A is not ... (conclusion). 


VI. — Darapti : — 


Third Figure. 


A. In all case:.', if B is, C is 

A. Tn all cases, if B is, A is 

I. In some ciises, if A is, O is 


(major premiss), 
(minor premish); 
(conclusion). 


Similar example.^ may Imj given of the fourth figure, and also 
of the other moods of the first thrtsj figures. 


§ 3. II.— -Of Mixed Syllogi.sms. 

We have seen that there are at least throt; snlxli visions, 
namely, (1) Hypothetical-categorical, (2) Disjunctivo-cuitegorical, 
(3) Conjunctive-disjunctive, We shall take these in order — 

1. Of Hyjx)thetical-catcgoricid Syllogisms. 

A syllogism of this subdivision consists of a hyjKithetical 
major and a categorical minor premiss, the conclusion being 
cat^oricaL The rules of inference are as follows : — 
v A. When the hypothetical majoi* premiss is affirmative. 

(1) If you affirm the antecedent, you may affirm the conse- 
quent of a hypothetical premiss, but not conversely, that is, it is 
not allowed to affirm the antocodent on affirming the consequent. 
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(2) If you deny the consequent, you mayf^eny the ante- 
cedent of a hypothetical premiss, but not conversely, thai is, 
it is not allowed to deny the consequent on denying the ante- 
cedent. 

-/b. When the hypothetical major premiss is negative. 

(3) If you affirm the antecedent you may deny the conse- 
quent, but not conversely, that is, it is not allowed to affirm the 
antecedent on denying the consequent. 

(4) If you affirm the consequent you may deny the ante- 
cedent, but not conversely, that is, it is not allowed to affirm the 
consequent on denying the antecedent. 

These rules follow from the meaning of an hypothetical 
proposition (see p. 130). The second part of the first rule 
follows from the fact that the consequent may depend upon 
other antecedents as well as upon that antecedent, and that 
therefore the existence or affirmation of the consequent does not 
necessarily imply the affirmation of that particular antecedent, 
but of some one of them, and this one may not be the antecedent 
in question. The second part of the second rule follows from 
the same fact, for the consequent depending, as it may, on other 
antecedents as well, may exist while the particular antecedent 
is absent ; and therefore the denial of the consequent does not 
follow from the denial of the antecedent. For example, in the 
proposition “If a person be attacked with cholera, he will die,” 
—assuming this to be true— -it does not follow that, if he be 
not attacked with cholera, he will not die; for he may die of 
consumption, fever, or some other disease. Nor does it follow 
that if he dies, he must have been attacked with cholera, for 
he may die of other diseases. All that is really meant by the 
proposition in question is that if he gets cholera, he is sure to 
die; if the antecedent is present, the consequent must be 
luesent, and that if he does not die, he has not had cholera, t.e, 
if the consequent does not occur, the antecedent can not have 
occurred. 

We shall give some typical examples of Hypothetical- 
cat^orical syllogisms, and change them at the same time into 
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the oorrespondipg cat^;oricak, in order to show that, when thus 
cha^^ged, they conform to the fundamental rules and axioms of 
categorical ^Uogisms : — 

h In aU cases, if A is, B is, 

A is; 

B is. 

Here the hypothetical major premiss is affirmatiTe and the 
conclusion follows according to the first rule given alwve. 

It may be thus changed into a categorical : — 

A. Every case of the exifttenoe of A is a case of the existence of B, 
A. This is a case of the existence of A ; 

A. This is a case of the existence of B. 

The syllogism is in the mood Barbara. 

A Hypothetical-categorical syllogism may be also changed 
into a pure hypothetical syllogism ; for the meaning of the minor 
proposition ‘A is’ is, that ‘if this case is, A is.’ By sulistitutiiig 
this hyi)othetical minor premiss for the categorical, wo get a pure 
hypothetical syllogism in the mocsl Uarharay thus : — 

In all cases, if A is, B is (major preraiss), 

If this case is, A is (minor premies); 

If this case is, B is (conclusion). 

The conclusion when changed into the categorical form is 
‘Bis.’ 

The converse of the first rule does not le.'Ml to a valid syl- 
logism — 

In all oases, if A is, B is, 

B is; 

A is. 

This inference is not valid ; and its invalidity can lie shown 
by changing it into the corresponding categorical, when it will 
be seen that the latter violates some of the syllogisrio mien, 
thus : — 

Every case of the existence of A is a case of the existence of B, 

This is a case of the exibtence of B. 
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From these two premisses no conclusion foll(^8, because the 
middle term ‘a case of the existence of B’ is not distributed in 
either premiss. 


2. In all cases, if A is, B is not, 

A is; 

B is not. 

Here the hyix>thctical major premiss is negative and the 
conclusion follows according to the third rule given above. If 
the major premiss is taken as affirmative, the same conclusion 
follows according to the first rule given above. 

It may be thus changed into a categorical ; 

E. No case of the existence of A is a case of the existence of B, 

A. This is a case of the existence of A; 

E. This is not a case of the existence of B. 

This is a syllogism in the mood Celarent of the 1st figure. 

It may also be changed into a pure hypothetical syllogism, 
thus : 

E. In all cases, if A is, B is not ... ... (major premiss), 

A. If this case is, A is {minor premiss); 

E. If this ca^e is, B is not ... ... ... (conclusion). 

Similarly, hypothetical-categorical syllogisms corresponding 
to Darii and Ferio may be easily formed by making the minor 
premiss particular. 


3. In all cases, if A is, B is, 

B is not ; 

A is not. 

Hero the hypothetical major premiss is affirmative and the 
conclusion follows according to the second rule given above. It 
may be thus changed into Camestret in the 2nd figure : 

Every case of the existence of A Is a case of the 

existence of B ... (major premiss), 
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This is not a case of the existence of B ... (minor premiss) ; 

/. This is nod^a case of the existenoe of A ... (oonolosion). 

In all oases, if A is, B is ... (major premiss), 

If this case is, B is not ... (minor premiss); 

**. If this case is, A is not ... (oonclasion). 

The converse of the second rule docs not lead to a valid 
syllogism. That no inference can bo drawn couvorsely may be 
easily shown thus : — 

In all cases, if A is, B is, 

A is not; 

B is not. 

This inference can not bo drawm, as will l>e evident, when the 
syllogism is changed into the corrcsjionding categorical : 

Every case of the existence of A is a case of the existence of B, 

This is not a case of the existence of A ; 

This is not a case of the existenoe of B. 

Here the major term ‘a ca.so of the c-xistenco of B’ is distri- 
buted in the conclusion, while it is not distributed in the 
premiss. 

4. In all c;u<eH, if A i.s, B is not, 

B is; 

A is not. 

Here the hypothetical premiss is negative and the conclusion 
is drawn jiccording to the fourth rule given above If tlie major 
premiss is taken as afhrrnative, the same conclufl.ion follows 
according to the second rule given above. 

It can be cjisily changtyl into Cesare : — 

E. No case of the existence of A is a case of the oxistcijco of B, 

A. This is a case of the existence of B; 

E. This is not a case of the existenoe of A. 

In all cases, if A is, B is not (major premies), 

If this case is, B is (minor premifcs); 

If this case is, A is not (conclusion). 
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To the typical forms given above may be added the following 
modifications of them : 

6. In all cases, if A is not, B is, 

A is not ; 

B is. 

It corresponds to the Ist example given above. 

6. In all cases, if A is not, B is not, 

A is not; 

.% B is not. 

It corresponds to the 2nd example given abovei 

7. In all cases, if A is not, B is, 

B is not; 

A is. 

It corresponds to the 3rd example given above. 

8. In all cases, if A is not, B is not, 

B is; 

A is. 

It corresponds to the 4th example given above. 

§ 4. 2. Of Disjunctive-categorical Syllogisms. 

The next subdivision under Mixed Syllogisms is that of Dis- 
junctive-categorical Syllogisms. In the wider sense a syllogism 
of this subdivision consists of a disjunctive and a categorical 
premiss, and may occur in all figures. 

In the First Figure, Barbara: 

M is either A or B ... (major premiss), 

C is M ••• (minor premiss) ; 

. 0 is either A or B ... (conclusion). 

In the Second Figure, Camsstres: 

A is either M or N ... (major premiss), 
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0 is neither M nor N (minor pcemma ) ; 

^ .*• 0 is ^t A (oonclusion). 

In the Third Figure, Darapti: 

M is either A or B ... (mi^or premiss), 

^MisO (minor premiss); 

Some C is either A or B (conclusion). 

In the Fourth Figure, Braniantip: 

A is M (major premiss), 

M is either B or C ... (minor premiss) ; 

Something which is ei- 
ther B or C is A ... (oonclusion). 

Ip the iiricter tense Disjunctive-categorical Syllogisms consist 
of the following two forms only : — 

1. A is either B or C, 

A is not B ; 

AisC. 

2. A is either B or O, 

A is not C ; 

A is B. 

To these two some logicians add the following two forms : 

3. A is cither B or 0, 

AisB; 

A is not C. 

4. A is either B or C, 

AisC; 

♦*. A is not B. 

Of these four forms MiU admits only the first two as ^’^alidL, 
while Ueberweg regards all of them as equally valid. We have 
already referred to the difference of opinion among logicians on 
this subject. MiU regards the disjunctive proposition *A is 
either B or C’ as equivalent to one or other of the following two 
hypotheticals (1) ‘ If A is not B. A is C/ and (2) * If A is not 
C, A is B,' and accepts accordingly the first two only of the 
aljove-mentioned four forms, while Ueberw^ regards the diiquno 
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tive as equivalent to one or other of the following two hypo- 
theticals as well : — (1) ‘ If A is B, A is not C,' aiB (2) ‘ If A is C, 
A is not B,’ and thus accepts all the forms. 

A Disjunctive-categorical may be easily changed into a 
Hypothetical-categorical syllogism ; and we have seen that the 
latter may be changed into a pure hypothetical or into a pure 
categorical. Thus the first may ultimately be obtained in the 
categorical form, and tested by the canons and rules applicable 
to that form, thus: — 

A is either B or 0 ... (major premiss), 

A is not B (minor premiss) ; 

/, A is C (conclusion). 

By change of Relation we obtain from the disjunctive major 
the following hypothetical, — ‘If A is not B, A is C.’ This 
with the other two propositions will give a hypothetical- 
categorical syllogism which can be easily changed into a pure one 
in the mood Barbara : 

In all cases, if A is not-B, A is C, \ 

If this case is, A is not-B ; >■ Hypothetical. 

.*. If this case is, A is 0. ) 

Every case of A being not-B, is a case of A being C, ) 

This is a case of A being not-B ; r Categorical. 

This is a case of A being C. ) 

Similarly the other disjunctive-categorical forms also may bo 
ultimately changed into the corresponding categorical forms. 

§ 5. 3. Of Conjunctive-Disjunctive Syllogisms, or the 
Dilemma. 

The Dilemma is a conjunctive-disjunctive Syllogism, that is, 
a mixed syllogism having a conjunctive and a disjunctive premiss. 
A conjunctive proposition is a compound proposition consisting 
of two categoricals or two hypotheticals connected by the con- 
junctions, ‘neither — nor’ or *as well as.* When the two con- 
stituent propositions are connected by ‘neither — nor,’ the con- 
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junctive progosition is called Remotim; and when they are 
cqpnected by ^as well as,’ it is called CopidcUive. There is great 
difference of opinion as to the true nature and forms of the 
Dilemma. Ueber wag’s view, which appears to be the best, is 
given below. In the appendix will be f<mnd the views of other 
Logicians. 

•^he Dilemma, Trilemma, Polylemma. 

“In these inferences or arguments, it is shown that whichever 
of the members of the disjunction be true^ the same conclusion 
results (that the opponent, whichever of the different possible 
cases he may choose, must find himself in every case force^l to 
the same conolusion)^” 

“The Dilemma, in i\io stricter and special senscy is an infer- 
ence of the second figure, with a hypothetico-di.sjunctive premiss 
(which is sometimes major and sometimes minor premiss), and 
with a remotive premiss. In the mder sense of the term, in- 
ferences with a categorico-disjunctive premiss, and inferences in 
the first figure with a disjunctive and a copulative or remotive 
premiss, are also attributed to it. The like holds good of the 
Trilemma, Tetralemma, and Polylemraa^.” 

In the wider sense the Dilemma is a conjunctive-disjunctive 
Syllogism of the second or the first figure, in wdiich the con- 
clusion is the same, w'hichever of the alternatives in the disjunc- 
tive premiss be true. In the smsey the Dilemma is a 

conjunctive-disjunctive Syllogism of the sewnd figiu'e, in which 
the conjunctive premiss is remotive and the disjunctive premiss 
hypothetical, and in which the conclusion is the same, which- 
ever of the alternatives in the disjunctive premiss be true. The 
essential conditions of a Dilemma in the wider se7ise are (1) that 
one premiss must be disjunctive and the other premiss «w- 
junctivey (2) that the reasoning must be in the second or in the 
first JigurSy and (3) that the same conclusion must follmc, which- 
ever of the alternatives in the disjunctive premiss be true. The 
essential conditions of a Dilemma in the stricter sense arc (1) that 


1 Ueberweg’8 LogiCy p. 


* Ibid. p. 457. 
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one premiss must be a di^unctive proposition of the hppotheticcd 
form, such as “If A is, either B or C is,” and the oSher premiss a 
remotwe proposition^ (2) that the reasoning must be in the second 
figwrCj and (3) that the same conchtsion must follow^ whichever of 
the alternatives in the disjunctive premiss be true. The most 
essential condition of a dilemma is that the same conclveion must 
follow^ whichever of the alternatives in the disjunctive premiss be 
true. In the Trilemma, Tetralemma and Polylemma, the dis> 
junctive premiss presents three, four, and more than four, alter- 
natives, respectively, and the conclusion is the same, whichever 
of the alternatives be true. 


Examples op the Dilemma. 

I. Symbolical Examples. 

1. A is either B or C, 

D is neither B nor C ; 

/. D is not A. 

This is a dilemma in the wider sense. It may be analysed as 
follows : — 

The disjunctive major premiss is equivalent to— 

(1) A is B, 

or (2) A is C, and the remotive minor premiss is equi- 
valent to — 

(1) D is not B, 
and (2) D is not 0. 

From (1) of both the premisses 
A is B, 

D is not B ; 

D is not A ; 
and from (2) of both — 

AisO, 

D is not 0 ; 

•% D is not A* 
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Thus whi^ever of the two alternatives in the disjunctive 
premiss be true, the conclusion is the same (D is not A) as 
required by the definition of the Dilemma. 

2. If A is, as well as if B is, 0 is, 

If D is, either A or B is ; 

If D is, C is. 

This is a Dilemma in the wider sense. 

It may be thus analysed : — 

The copulative major premiss is equivalent to — 

(1) If A is, C is, 

and (2)* If B is, C is, and the disjunctive minor premiss is 
equivalent to — 

(1) If D is, A is, 
or (2) If D is, B is. 

From (I) of both the premisses 
if A is, C is, 

If D is, A is i 
If D is, C is. 

From (2) of both — 

If B is, C is, 

If D is, B is ; 

If D is, C is. 

Thus ill either case, that is, whichever of the two alternatives 
the disjunctive premiss be true, the conclusion is the same (If 
is, C is) as required by the definition of the Dilemma. 

3. If A is, either B or C is, 

Neither B nor C is ; 

A is not. 

This is a dilemma in the stricter sense. 

It may be analysed as follows 

The di^uncHve major premiss is equivalent to— 

(1) If A is, B is, 
or (2) If A is, C is, 
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and the remotive minor premiss is equivalent to — 

(1) B is not, 
and (2) C is not. 

From (1) of both the premisses, 

If A is, B is, 

B is not; 

A is not. 

From (2) of both — 

If A is, C is, 

C is not ; 

.*. A is not. 

The conclusion is the same, ‘A is not,’ whichever of the two 
alternatives in the disjunctive premiss be true. 


1 1. Concrete Examples. 

1. Electricity is either a form of matter or a mode of 
motion; Mind is neither a form of matter nor a mode of 
motion; therefore Mind is not electricity. (It corresponds to 
the first symbolical example given above.) 

2. If this substance is a plant, as well as if it is an animal, 
it has life ; if it has organic structure, it is either a plant or an 
animal; therefore, if it has organic structure, it has life. (It 
corresponds to the second symbolical example given above.) 

3. If the water in this tube is heated, either its temperature 
rises or its volume increases ; its temperature is not rising nor is 
its volume increasing; therefore, the water in this tube is not 
heated. (It corresponds to the third symbolical example given 
above.) 

^ testing a Dilemmatio argument the following method 

should be followed : — 

(1) Each premiss should be analysed into the constituent 
propositions. 
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(2) The c^stitueut propositions should be combined to 
fom^ the constituent Syllogisms of the argument, and each 
Syllogism tested by its rules. 

{ (3) It should be noticed whether the conclusion of each 

( Syllogism is the same. If the conclusion is not the same, the 
' argument is not a Dilemma. 

Dilemmatic argumente generally contain wia^ena^ fallac[^^^ 
i.c. consist of false pre miss^. For instance, the disjunctive 
premiss may be false, the opposition between its alternative 
members not being thorough-going and valid ; the conseciuent in 
the hypothetical-disjunctive premiss may not follow from the 
antecedent; or the conjunctive premiss may be false. MeUerieU 
fallacies in Dilemmatic as well as in other arguments can not be 
detected without a competent knowledge of the subject-matter 
of the arguments. 


Exercises. 

Test the following arguments ; — 

(1) Hydrogen is either a metal or a non-metal ; a compound aub- 
Btance is neither a metal nor a non-metal ; therefore Hydrogen is not 
a compound subBtauce. 

(2) If this substance is an organism, it is either a plant or an 
animal ; if this substance is a crystal, it is neither a plant nor an 
animul ; therefore, if this substance is a crystal, it is not an organism, 

(8) If a sensation is a bodily state, it is a molecular change 
either in the brain or in the organ of sense; a sensation is not a 
molecular change either in the brain or in the organ of sense; there- 
fore, a sensation is not a bodily state. 

(4) If A is, neither B nor G is; if D is, either B or 0 is: there- 
fore, if D is, A is not. 

(5) If A is, either B or 0 is; if D is, neither B nor 0 is: there- 
fore, if D is, A is not. 
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(6) Neither if A is nor if B is, is 0; if D is, ejther A or B is: 
therefore, if D is, G is not. 

(7) Zf matter exists, it is either an impression or an idea; it is 
neither an impression nor an idea ; therefore, it does nbt exist. 

(8) “If Tirtue were a habit worth acquiring, it must insure either 
power, or wealth, or honour, or pleasure; but virtue insures none of 
these ; therefore, virtue is not a habit worth attaining.” 

(9) A phenomenon is either an impression or an idea ; matter is 
neither an impression nor an idea; therefore, matter is not a 
phenomenon. 

(10) A is neither B nor C ; D is cither B or C : therefore, D is 
not A. 

(11) If A is, neither B nor 0 is; either B or 0 is: therefore, A is 
not. 

(12) A as well as B is 0 ; D is either A or B: therefore, D is 0. 

(18) Neither A nor B is 0; D is either A or B: therefore, D is 

not 0, 

(14) Neither if A is nor if B is, is C; now either A or B is: 
therefore, 0 is not. 

(15) If the human soul is speoially created as well as if it is 
evolved from the animal soul, it is not eternal; it is either speoially 
created or evolved from the animal soul: therefore, it is not eternal. 


§ 6. Exercises. 

Test the following arguments : — 

(1) If the sun shines, it will be a brilliant day ; if it is not foggy 
or cloudy, the sun will shine ; therefore, if it is not foggy or cloudy, 
it will be a brilliant day. 

(2) If the temperature rises, the barometer will fall; if the 
barometer falls, the weather will not be fine ; therefore, if the tem- 
perature rises, the weather will hot be fine. 

(3) If a gas is subjected to a higher pressure, its volume di- 
minishes : if its volmne diminishes, its density increases ; therefore, 
if a gas is subjected to a higher pressure, its density increases. 
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(4) If the earth did not ]roMe» tliero would he no altematloQ of de^ 
and^night} tlieiS is alternation of daj and night; ^erefore the earth 
does rotate. 

(5) Without light and heat, no plants eonld grow ; without plants 
no animals oould live ; man, being an animal, could not, therefore, 
live without light and heat. 

(6) An organized being is either an animal or a plant : this sub- 
stance is neither ; therefore it is not an organized being. 

(7) If a substance has inertia, it has gravity ; if it does not re- 
sist, it has no inertia ; therefore, if a substanoe does not resist, it has 
no gravity. 

(8) If a snbstance gravitates, it has inertia ; if a substanoe has 
the power of resistance, it has inertia ; tlierefore if a substance gravi* 
tates, it has the power of resistance. 

(9) If a solid is heated, it becomes a liquid ; if a liquid is heated, 
U becomes a gas : therefore if a solid is heated, it becomes a gas. 

(10) If A is not, B is not ; if B is not, C is not : therefore if A is 
not 0 is not. 

(11) An igneous rock is either volcanic or plutonio; trap is a kind 
of igneous rock: therefore it is either voloanio or plutonio. 

(12) A material body is either organio or inorganic; a crystal is 
not organio: therefore it is inorganic. 

(IS) If water is heated, cither its balk increases, or its tempera- 
tare rises, or it passt)8 into vapour ; nmther of these olianges is happen- 
ing to the water in tliis flask : therefore it is not heated. 

(14) All ezistenocs are either mental or material; nothing is 
neither mental nor material; therefore nothing is not an eidstenoe. 

(15) A liquid as well as a gas is expanded by heat; a fluid is 
either a gae or a liquid: therefore a fluid is expanded by heat. 

(16) If the motion of a body is impeded, heat is produced; if heat 
is inodoced, the body wiU either rise in temperature or increase in 
bulk, or pass into a different state ; therefore, if the motion of a body 
is impeded, the body will either rise in temperature, or increase in 
bulk, or pass into a different state. 

(17) If every notion is drived feom sensation or refleo^on, the 
no^n of extension Is also so deiivad. But it cannot be so derived. 
Th^fore every notion is not derived firom sensation or lefleotionM.— * 
JBetd’s Inquiry, 

B. U 
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(18) If Nature had given us nothing more than gpnsations corre- 
sponding to the impressions made by the objects upon the bodj; we 
should not in that case have been percipient beings. But we are per- 
cipient beings ; therefore Nature has given us more than the sensa- 
tions. — Reid. 

(19) Body and spirit, cause and effect, time and space, to which 
we were wont to ascribe an existence independent of our thought, are 
all turned out of existence by this short dilemma. Either these things 
are ideas of sensation or reflection or they are not : if they are ideas of 
sensation or reflection, they can have no existence but when we are 
conscious of them; if they are not ideas of sensation or reflection, 
they are words without any meaning, — Reid. 


§ 7. Of Enthymemes^. 

An Enthymerno is an abridged syllogism, that is, a syllogism, 
one of whose premisses is not expressed in language. For ex- 
ample, ‘ gold is an element, because it is a metal ’ ; here we have 
a syllogism apparently consisting of two propositions, but really 
of three, including the major premiss, which is suppressed, and 
which must be as follows : — *all metals are elements.’ Without 
this, the conclusion ‘ gold is an element ’ can not be drawn from 
the single premiss ‘ gold is a metal’ Though the major premiss 
is not expressed in language, it is contended that it must have 
been present in thought to complete or constitute the act of 
reasoning. Similarly, the minor premiss may be sometimes 
suppressed. For example, ‘all men are falhble, and therefore 
kings or philosophers are fallible.* Here the minor premiss 
* kings or philosophers are men ’ is understood. Sometimes even 
the conclusion may be suppressed, and hinted at by the ex- 
pression of the two premisses, or, in rare cases, of one only. 
This often happens in conversation between educated persons 
on delicate subjects. For example, happening to talk about 


I The word enthymeme originally meant a syllogism with probable 
premisses. This is the sense in which Aristotle used it. It came 
afterwards to mean a syllogism which was imperfect not hrom its pre- 
misses being probable, but ffrom one of them being suppressed, and in 
this sense the word is now used in Logic. 



KINDS OF SYLLOGISMS. 


211 


CHAP. V.] 

a particular ii^titution whioh has been much praised and declared 
as |?er/ecf, an opponent might, in reply, simply say that * every- 
thing human is imperfect,’ or that ‘everything is liable to change 
and decay’: here nothing but the major premiss is expressed, 
and it is of course implied that ‘ the institution in question is 
human ’ (minor pi'emiss), and that ‘ it is, therefore, not perfect ’ 
(conclusion), 

§ 8, Exercises. 

1. To mpply the Buppressed premUepf an Enthymeme, (1) Note 
the subject and the predicate in the conclusion which are the minor 
and the major .term, respectively, of the syllogism, and then see 
whether the premiss to be supplied is the major or tlve minor premiss. 
(2) If it be the major premiss, form such a proposition with the major 
and the middle term as wiU make the concluHion valid. (8) If it be 
the minor premiss, form such a proposition with the minor and the 
middle term as will make the conclusion valid. Examples; — (1) “ All 
metals are elements, because they can not be deoompo.sed.” Xn this 
the subject and the predicate in the conclusion are respectively ‘all 
metals’ and ‘elements,* and these two are, therefore, the minor and 
the major term, respectively. The given premiss contains tlie minor 
term ‘metals,’ and is, therefore, the minor premiss. The premiss 
suppressed is, therefore, the major premiss, and is the proposition * all 
substances tliat can not be decomposed are elements.’ (2) “Small- 
pox has a cause, because every phenomenon has a cause.” Here 
‘small-pox’ is the minor term, ‘has a cause’ the major term, and 
‘phenomenon’ the middle term. The premiss expressed containing 
the major term ‘has a cause,’ is the major premiss. The premiss sup- 
pressed is, therefore, the minor premiss, and is the proposition ‘small- 
pox is a phenomenon.’ 

2. To Jind premisseB for a given conclusion. In finding premisses 
for a given conclusion, note the subject and the predicate in the con- 
clusion, which must be the minor and the major term, respectively, of 
tlie required syllogism. If the conolusion be negative, find such a 
middle term as will form with the predicate an E proposition, and 
with the subject an A or 1 proposition. If the conclusion be aflinna- 
tive, find such a middle term as wiU form with the predicate an A 
proposition, and with the subject an A or I proposition. The three 

14— 2 
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terms are to have the same relative position as inrthe &rst figure. 
Examples: {!) Find premisses for the conclusion ‘no prophej is 
infallible’; here the term ‘man’ will do as a middle term; and the 
required premisses are ‘no man is infallible’ and ‘all prophets are 
men.’ (2) Find premisses for the conclusion ‘some elements are 
metals’; here the term 'imdecomposable substanoes conducting heat 
and electricity’ will do as a middle term; and the premisses required 
are ‘all undecomposable substances conducting heat and electricity 
are metals,’ and ‘some elements are undecomposable substances con- 
ducting heat and electricity.’ 

8. To draw the conelmion, if any, which follows from two given 
propositions as premisses: — See if the two premisses are in any 
particular valid mood in any of the four figures. If so, draw the 
conclusion which follows from them in accordance with that mood. 
If not, try to reduce them to a valid mood by verbal changes and by 
processes of immediate inference. If they can be thus transformed 
into a valid mood, draw the inference justified by that mood. If they 
cannot be so transformed, no conclusion follows from the two given 
proposition s. It should be remem b ered that -the conclusion not being 
given, it is not ino wn which term is maj or an d wMoh mi nor, that the 
^nimlai^s taf^ fiHIlF not^oeBS^ major premis s, and the |?re - 

Mbb stSt^'tfeoon i^ the minor premiss , that the two premisses may be 
and taken In any order. 

Examples. 

(1) All B is A, • 

No 0 is not-B. 

Here the two premisses are not in any particular valid mood, and 
seem to involve the fallacy of four terms. But, by permuting the 
second premiss, we obtain the following syllogism in Barbara ; — All B 
is A; allGisB; .%aUOisA 

(2) No 0 is not-B, 

No B is not-A. 

Here the two premisses are negative, and do not seem to justify any 
conclusion whatever. But, by permuting both, we get the following 
syllogism in Barbara: — ^All 0 is B; fUl B is A; /, aU 0 is A, the first 
being the minor and the second the major premiss. 
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(8) No A is B, 

No noi-B is C« 

Ctonverting fcha first premiss, and pemrating the oonverse of the 
second, we obtain the following valid syllogism in Celarent : — *No B 
is A ; all C is B; no 0 is A.' 

(4) * No metal is a oompomid substance, 

Gold is not a non'metal.* 

By permuting the first and the second premiss, we get the following 
syllogism in Barbara: — “Every metal is an elementary (not-com- 
pound) suhetanoe; gold is a metal; therefore gold is an elementary 
substanoe.'* 

Example* for Solution, 

I. — Supply the premiss suppressed in the following: — 

(1) Iron is a metal because it conducts heat and electricity. 

(2) Gold is a noble metal because it does not rust. 

(3) Air is material because it has weight. 

(4) Air is a gaS because it is not liquid or solid. 

(5) This idea is real because it^agrecs with the externa! thing. 

(6) Material tilings exist because they are the objects of ray 

perception. 

(7) A is the cause of B because it is its invariable antecedent. 

(8) A must have a cause because it is a phenomenon. 

(9) B must bo a mineral because it has no signs of organisation. 

(10) G must be a plant because it has root and leaves. 

(11) D can not be a bird because it has no feather. 

(12) E is the effect of D because it invariably follows D. 

(13) H can not be an acid because it has neitlier hydrogen nor 

oxygen. 

n. — Supply premisses from which each of tlie following proixisi* 
tions can be inferred syllogisticaUy : — 

(1) Some elements are not metahi. 

(2) Gold is a metal. 

(3) Gravity is a force. 

(4) No metals are compounds. 

(3) Only material bodies gravitate. 

(6) Water is a compound body. 
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(7) Matter is indestructible. 

(8) Electricity is not a form of matter. 

(9) Silver is an element. 

(10) All plants are organized. 

(11) No crystal is organized. 

(12) Some flowers are not odorons. 

(13) Some animals have no power of locomotion. 

III. — Draw the conclusion, if any, which follows from each of the 
following pairs of premissee : — 


(1)- 

-(a) 

No not-A is B. j 

(^) 

No B is A. 



No not-B is C. 1 


No C is not-B. 

(2)- 

~(a) 

All B is not-A. ) 

i^) 

No A is B: 



No C is not-B. \ 


No C is not-B. 

(3)- 

-(a) 

No B is A. \ 

{b) 

No not-A is B. 



Some C is not not-B. j 


Some 0 is not not-B, 

( 4 )- 

-(a) 

Some B is C. ) 

(^) 

All A is B. 



No not-A is B. i 


All C is not-B. 

(6)- 

-(a) 

No not-B is 0. ) 

{h) 

No not-C is B. 



No Bis A i 


No not-B is A. 


(6) All metals conduct heat ; all 'metals conduct electricity. 

(7) All birds are oviparous; all birds cannot fly. 

(8) Every feeling is a mental phenomenon ; every fueling is not a 

sensation. 

(9) If the rays of light reach the eye, a sensation is produced ; if a 

sensation is produced, it is accompanied by a perception. 

(10) Every sensation is accompanied by a perception; a sensation 

is sometimes produced internally without any external 
object. 

(11) Every chemical union is accompanied by the evolution of 

heat ; a chemical union is sometimes accompanied by the 
evolution of hght. 

(12) If two substances are rubbed together, heat is produced; if 

two substances are struck against each other, heat is pro- 
duced. 

(13) If this gas is carbonic dioxide, it will produce turbidity in a 

solution of lime-water; it does produce turbidity in that 
solution of lime-water. 
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(14) This substanco is an element; an element is either a metal 
or a%on-metaL 

(f5) A material body is either solid, liquid, or gaseous; this body 
is not gaseous. 

(16) None but animals are sentient beings; all plants are in 

sentient beings. 

(17) Only material bodies gravitate; light does not gravitate. 

(18) None but elements are metals, oxygon and chloriue are non- 

metals. 



CHAPTEK VI. 


Of Tkains of Syllogistic Keasoning. 


§ 1. A Train of Syllogistic Reasoning is a combination of 
two or more syllogisms so connected with one another as to 
establish a single conclusion. When each of the component 
syllogisms is fully expressed, it has either of these two typical 
forms : 

(1) That in which the single conclusion is stated last, and 
the conclusion in one syllogism forms a premiss in the next 

(2) That in which the single conclusion is stated first, and 
a premiss in one syllogism forms the conclusion in the next, 
or both premisses form conclusions in two distinct syllogisms. 


First Form, 

(1) All AisB (minor), 

All B is 0 ... (major), 

All A is C ... (conclusion), 

(2) All A is C ... (minor), 

All 0 is D ... (major), 

All A is D ... (conclusion), 
(JJ) All AisD ... (minor), 

All D is E ... (major), 

All A is E ... (conclusion). 


Second Form, 

(1) All A is E ... (conclusion), 
».• All D is E ... (major), 

All A is I) .„ (minor), 

(2) All A is 1) ... (conclusion), 
All B is 1) ... (major), 

All A is B ... (minor), 

(3) All D is E ... (conclusion), 
V All 0 is E ... (major), 

All 1) is 0 ... (minor). 


In the example of the first form the single conclusion is 
** All A is E ’’ stated last, and the conclusion of the first i^llogism 
is a premiss in the second, and the conclusion of the second a 
premiss in the third. . 



217 


CHAP. VI.] . TRAINS OF REASONING. 

In the example of the second form, the single conclusion is 
the^same (All X is E), but it is stated first, and the two piemissoe 
of the let syllogism form the conclusions in the 2nd and 3rd, 
i. a, are proved by them. 

The first syllogism in the first form is called a Prosyllogism 
in relation to the 2nd, and the 2nd in relation to the let is 
called an Episyllogiam ; that is, a Prosyllogism is a syllogism in 
a train of reasoning, whose conclusion forms a premiss in another, 
and an Episyllogism is a syllogism which has for one of its 
premisses the conclusion of another. These two terms are 
relative, and the same syllogism may be a prosyllogism in re- 
lation to one, and an episyllogism in relation to another. For 
example, the 2nd syllogism stands in the twofold relation to the 
3rd and the 1st respectively. 

In the example of the second form, the 1st syllogism is an 
episyllogism in relation to the 2nd and 3rd, and both these are 
lU'osyllogisms in relation to the Ist. 

The first form, is called Synthetic, Progressive, or Episyllo- 
gistic, because the advance in the reasoning is from a prosyllo- 
gism to an episyllogism, from certain premisses to the conclusion 
which follows from them. The second form is called Analytic, 
Regressive, or Prosy Uogis tic, because the advance in the rciisoning 
is from an episyllogism to a prosyllogism, from a conclusion to 
the premisses which prove it. 

§ 2. The synthetical train of syllogistic reasoning gives rise 
to the Synthetical Method, and the analytical train of syllogistic 
reasoning to the Analytical Method in Deductive Logic, 

In the Synthetical Method wo stiirt with certain principles as 
premisses ; and by comparing and combining them in various 
ways, we deduce lihe otiucUtsinns which follow necessarily from 
them. In the Analytical Method, on the contrary, we start with 
the conclusions, and proceed rogressively to the principles from 
which they follow deductively. It is by the former method that 
Euclid proves his propositions ; he starts with the axioms, postu- 
lates, and definitions as premisses, and proves progrimivd^ the 
propositions which follow from them. 
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§ 3, An episyllogistio or synthetic train of reasoning in 
which all the conclusions, except the last, arc** suppressed, is 
called a SoHtes. Thus, omitting the conclusions of the 1st two 
syllogisms, and consequently also the minor premisses of the 2nd 
and 3rd in the example given above, we get a Sorites of the fol- 
lowing form ; — 

All A is B, 

All B is G, 

All C is D, 

All D is E, 

All A is E, 

in which the conclusion of the prosyllogisra forms the minor 
premiss in the next episyllogism. This is called the AHstotehan 
SorUes. When the conclusion of the Prosyllogism forms, on the 
other hand, the major premiss in the next Episyllogism, we have 
a sorites of a different form, called, after its discoverer, the 
Ooclenicm Sorites. In the foUowing train of syllogistic rea- 
soning : — 

1. AllBisO ... (major premiss), 

All A is B ... (minor premiss), 

All A is C .*.. (conclusion), 

2. All A is C ... (major premiss), 

All D is A ... (minor premiss), 

All D is C ... (conclusion), 

8. All D is C ... (major premiss), 

All E is D ... (minor premiss), 

All E is 0 ... (conclusion). 

The conclusion of the 1st syllogism forms the major premiss 
in the 2nd, and the conclusion of the 2nd the major premiss 
in the 3rd. Suppressing all the conclusions except the last, 
and consequently also all the major premisses except the first, we 
have the following Ooclenian Sorites 
All B is C, 

All A is B, 

All D is A, 

All E is D, 

AUEisC. 
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Taking the following train of syllogistic reasoning : — 


(1) 

All D is E 

... (major premiss), 


All 0 ia D 

... (minor premiss), 


. AllCisE 

... (conclusion), 

(2) 

AUOisE 

... (major premiss), 


All B is G 

... (minor premiss). 

• 

•. AllBisB 

... (conclusion), 

(3) 

All B ia E 

... (major premiss), 


All A is B 

(minor premiss), 


*. All A is E 

(conclusion), 


and suppressing all the conclusions except the last, and therefore 
also all the major premisses except the first, we have the follow- 
ing example of the Qoclenixin Sorites : — 

All D is E, 

All C is D, 

All B is 0, 

All A is B, 

All A is E. 

Both the Goclenian and the Aristotelian Sorites are abridged 
trains of syllogistic reasoning, and both are synthetic, progres- 
sive, or episyllogistic, the jidvance in the reasoning being from a 
prosyllogism to an episyllogism. 

An Epicheirema is a prosyllogistic, analytical, or regi'cssive 
train of reasoning with some of its premisses suppressed. It 
consists of a syllogism with a reason or reasons for one or both 
of its premisses being given. For example, the train of rejisoning 
“All A is B ; and all C is A, because all C is D : therefore all 
C is B” is an Epicheireiu% in which a rejison is given for one 
premiss, and which may bo thus fully expressed — 

(!) All A is B ... {major premisw), 

All G ia A ... (minor premiss), 

All G is B ... (conclusion). 

For the minor premiss the reason given is that ‘ All C is D.* 
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This with that premiss evidently constitutes an enthymeme, 
whose major premiss is suppressed, thus : — 


(2) AUD is A ... (the suppressed major premiss), 

All G is D ... (the reason given), 

,% AUG is A, 


In the following example reasons are given for both the 
premisses : “All A is B, because all A is G ; all C is A, because 
all F is A ; therefore all C is B.” When fully expressed it 
consists of the following three syllogisms : — 

(1) All A is B ... (major premiss), 

All G is A ... (minor premiss), 

All 0 is B ... (conclusion). 

The major premiss is proved by an enthymeme, whose major 
premiss is suppressed : — 


(2) All G is B 
All A is G 
All A is B 


(the suppressed major premiss), 
(the reason given), 

(conclusion). 


The minor premiss is also proved by an enthymeme, whose 
minor pi-emiss is suppressed : — 


(3) All F is A 
All G is F 
All C is A 


(the reason given), 
(suppressed minor), 
(conclusion). 


The Epicheir&ma is thus an abridged train of syllogistic 
reasoning, in which the argument proceeds analytically, from an 
episyllogism to a prosyllogism. 

TTie analytic train of syllogistic reasoning which we have 
given at the beginning of this chapter may give rise to any of 
the following Epicheiremas by suppressing different premisses : — 


(1) AilAisD, -.aUAisB, 

AUD is E, \ aUOisE, 

All A is E. 
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(2) ^ A is D, all A is B, 

Ail D is E, all D is 0, 

AUAisE. 

(3) All A is D, aU B is D, 

AllDisE, vaUCisE, 

AUAisE. 

(4) All A is J), •.•aUBisO, 

All D is E, *.• all I) is 0, 

AUAisE. 


In (1) the major premiss of the second syllogism and the 
minor of the third are suppressed. 

In (2) the major premiss of the second and the major premiss 
of the third syllogism are suppressed. 

In (3) the minor premiss of the second syllogism and the 
minor of the third are suppressed. 

In (4) the minor premiss of the second syllogism and the 
major of the third are suppressed. 

The different varieties of trains of syUogistic reasoning are 
shown in the following tabular view : — 


TKAINS OF SYLLOGISTIC REASONING. 


Synthetic, Progressive, 
or Epiayllogistio 
(from Pro- to* 

Epi- syllogism). 


Fully* Abridged 

expressed. (or Sorites). 


Analytic, RegreBBive, 
or Prosj llogiatio 
(from Epi- to 
Pro- syllogism). 


I 


Fully- 

expressed. 


Abridged 
(or Epicheirema). 


Aristotelian, 

Goclenian, 

1 

Simple, 

Double, 

CompLx, 

All A is B, 

AUDis E, 

with rea- 

with rea* 

with 

AUBisO, 

All 0 is D, 
AUBisO, 

son for 

sons for 

reasons 

AU C is D, 

one 

both 

for 

AU D is E, 

All A is B, 

premiss 

the pre- 

the 

AllAisE. 

A AUAisE. 

only. 

misses. 

reasons. 
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§ 4. Symbolical examples of Sorites with ana^jjses 


Aristotelian. 


FIRST FIGURE. 


Goclenian* 


I. All A is B. 
All B is C, 
All 0 is D, 
All A is D. 
Analysis of I. 
All A is B ... {m: 
All B is 0 ... (mi 
All A is 0 ... (co: 

All A is C ... (mi 
AllCiaD ... (mi 
All A is D ... (co 


(minor), 

(major), 

(conclusion), 

(minor), 

(major), 

(conclusion). 


1) All C is I) 
All B is C 
All B is D 

2) All B is D 
All A is B 
All A is D 


All C is D, 
AR B is C, 
All A is B, 

. All A is I). 
Analysis of I. 


(major), 

(minor), 

(conclusion', 


(conclusion). 


Some A is B, 
All B is C, 

All C is I), 
Some A is D. 


All C is D, 
All B js C, 
Some^A is B, 
Some A is I). 


AT.B.— Analysis of II. is similar to that of I. 


III. All A is B, 

All B is C, 

No C is D, 

No A is D. 
Analysis of III. 
All A is B ... (min 
All B is 0 ... (majc 
. All A is 0 ... (oono 

All A is 0 ... (min( 
No 0 is D ... (maj< 
. No A is D ... (oonc 


(minor), 

(major), 

(oonolusion), 


(major), 

(conclusion). 


III. No C is D, 

All B is C, 

All A is B, 

No A is D. 
Analysis of III. 

No C is D ... (major). 


All B is 0 
No B is D 

No B is I) 
AH A is B 
No A is D 


(minor), 

(conclusion). 

(major), 

(minor), 

(conclusion). 


IV. Some A is B, 

All B is 0, 

No 0 is J>, 

Some A is not D. 


IV. No C is B, 

All B is C, 

Some A is B, 
Some A is not D. 
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In the Ist^gure one premiss only can be particular : the 1st 
in Ihe Aristotelian and the last in the Qoclenian ; and only one 
premiss negative : the last in the former and the first in the 
latter. It should be observed that, when the conclusion is the 
same, the order of the premisses in one form is exactly the 
reverse of that in the other ; that is, the conclusion being the 
same in both, the premisses in the Goclenian are those of the 
Aristotelian from the bottom u})wards. This has given rise 
to the mistaken notion that the latter is progressive, while the 
former is regressive ; but we have seen that both are equally 
progressive or episyllogistic. The order of the terms should also 
be noted. In the Aristotelian the predicate in one premiss 
becomes the subject in the next, while in the Goclenian the 
subject in one premiss becomes the predicate in the next. 


SECOND 

Aristotelian. 

V. All A is B, 

All B is C, 

All C is D, 

No E is I), 

No A is K. 


Analysis of V. 


(1) 

All A is B .. 

, (minor), 


All B is C .. 

,. (major), 


. All A is 0 .. 

(conclusion), 

(2) 

All A is 0 .. 

. (minor), 


All C is D .. 

. (major). 


. All A is D .. 

(conclusion), 

(3) 

All A is D ., 

(minor), 


No E is D .. 

. (major), 

.* 

. No A is E .. 

. (conclusion). 


FIGURE. 

Goclenian. 

V. No E is D, 

All C is D, 

All B is 0, 

All A is B, 

No A is E. 

Analysis of V, 

(1) No E is D ... (major), 

All C is D ... (minor), 

No 0 is E ... (conclusion), 

(2) No C is E ... (major), 

All B is C ... (minor), 

No B is E ... (conclusion), 

(3) No B is B ... (major), 

All A is B ... (minor). 

No A is E ... (conclusion). 


In these examples only one syllogism, is in the second figure ; 
the others are in the first figure. In the Aristotelian the last, 
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and in the Qoclenian the hrst, are in the mood Ge$a^e of the 
second figure ; all the oth^s are in the first figura 

It should be noted that in the Aristotelian Sorites the con- 
clusion of a Prosyllogism becomes the minor premiss, while 
in the Goclenian it becomes the major premiss, in the next 
Episyllogism, throughout the whole train of reasoning. We 
shall conclude with an Aristotelian Sorites in the 3rd figure 

VI. AU A is B, 

All Bis a. 

All 0 is D, 

All A is E, 

Some D is B. 

Analysis of FI. 

(1) All A is B, 

All B is C, 

All A is 0, 

(2) All.A is 0, 

Alio is D. 

All A is D, 

(8) All A is D, 

All A is E, 

Some D is E. 

Here the 3rd Syllogism is in Barapti in the 3rd figure, and 
the others in liarbaraK 

§ 5. Questions and exercises. 

1, Analyse and test the following trains of reasoning ; 

(1) Bucephalus is a horse; a horse is a quadruped; a quadruped 
is an animal; an animal is a substanoe: therefore Bucephalus is a 
substance.’' 

(2) ; ** If Harpagon be aTarioious, he is intent on gain ; if intent on 
gain, he is discontented; if disoonbpted, he is unhappy; Aow Har> 
pagon is avaricious: he is, therefbre, uiSap^^ 

(8) Whatever pmuifim whatever perfects 

the soul promotes haprfiiii^: therefo^ perfects the soul is 

good; misfortune whi^ ^pp<dia1i«> g<^, ser^ either to disci, 
i Appendix H.., ^ ,, 
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pUne or to improve the aoul: hence miaforitme which befalls the good 
is good.” * 

(t) ** Sentient beings seek happiness ; all finite beings are sen- 

tient; all men are finite beings; Cains is a man: therefore ho seeks 
happiness.” 

(6) “That which thinks is active; that which is active has strength; 
that which has strength is a substance ; the soul tliinks : therefore it is 
a substance.” 

(6) A is equal to B; B is equal to O; 0 is equsJ to D; D is equal 
to E : therefore A is equal to E. 

(7) A is greater than B ; B is greater than 0 ; 0 is greater than 
D ; D is greater than E : therefore A is greater than B. 

(8) A is the cause of B ; B is the cause of C ; C is the cause of D ; 
D is the cause of E : therefoio A is the cause of E. 

(9) A lies above B; B lies above O; 0 lies above D ; thefefore A 
lies above D. 

(10) A co-exists with B; B co-exists with O; 0 co-exists with X): 
therefore A co-exists with D. 

(11) A is a mark of B; B is a mark of C; 0 is a mark of D: 
therefore A is a mark of D. 

(12) If a gas is lieated, its temperature rises; if its temperature 
rises, its elastic force increases ; if its elastic force inoreaseSf the 
pressure on the walls of the containing vessel increases : therefore if 
a gas is heated, the pressure on the walls of the containing vessel 
increases. 

2. Analyse the demonstration of the 20th Proposition in Tod- 
hunter’s Euclid, p. 23, inUb the constituent syllogisms. 

3. Prove both synthetically and analytically the 18th Proposition 
of Euclid, Book I, Todhunter, p. 22. 

4. Analyse into fully-expressed syUogisms both the construction 
and the demonstration of the 32nd Proposition of Euclid, Book I. 

5. Distinguish between the Analytical Method in Deductive Logie 
and Analysis as employed in Geometry. 
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CHAPTER VIL 

Of Fallacies, 


§ 1. I.— A General Outlina 

A Fallacy, in the proper sense of the term, is a transgression 
of a rule of inference. A fallacious reasoning is, in fact, an ap- 
parent reasoning involving, the breach of some rule or other 
of the various kinds of inference. Thus there are as many dif- 
ferent kinds of Fallacies as of Reasoning or Inference. 

The breach of the laws of Inductive Reasoning gives rise to 
the Fallacies of Induction with which wo have nothing to do 
here. The breach of the rules of Deductive Inference gives rise, 
first, to the Fallacies of Immediate Inference, when the rule 
transgressed is a rule of Immediate Inference, and, secondly, to 
the Fallacies of Mediate Inference, when the rule violated is one 
of Syllogism or of any other kind of Mediate Deductive Rea- 
soning. Thus we have the following classes of Fallacies in the 
sense we have defined above 


INFERENTIAL FALLACIES. 


Inductive (arising 
from the transgression 
of the canons of in- 
ductive reasoning). 


Deductive (arising 
from thetransgression 
of the rules of de- 
ductive reasoning). 




Fallacies of Immediate 
Inference. 


Fallacies of Mediate 
Inference. 


Fallacies of Conversion. 

„ Permutation. 

„ Oontrai^sition. 

„ Opposition. 

„ Subaltemation. 

„ Modal Consequence. 

„ Change of Ration* 


I. Syllogistic:— 

undistributed Middle, 
niicit Process. 

Four Terms, 
dto. &c. 

U. Non-Svilogistic, 
Mathematical 
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I In ft wider senae & Fallftoy ie & tranigresBion of ftny bgicftl 
Inile wlifttever. this seoso we have in Deduotive l^^ia the 
i^allaciea or Fftults of Division and Dednition ; and in Inductive 
liogic those of Olftssihoation, Hypothesis, && The violation of 
the rules to which every logical division and dehuition ought to 
conform gives rise to the faults of division and dehnition, such as 
cross division, incomplete division, dehnition by accidental quali- 
ties, &C. To this class belong also the fallacies arising from 
ambiguity in language, such as those of Ambiguous Middle, of 
Division, Composition, &a These are transgressions of the 
logical rule that our thoughts should be expressed and reasonings 
conducted in clear and unambiguous language. 


NOK-INPEIEUENTIAL LOGICAL FALLACIES. 


Those usually treated in 
Deductive Logic. 


Those arising from 
the transgression 
of the rules of De- 
finition and Di- 


I 

Those usually treated In In- 
ductive Logic, arising from 
the transgression of the 
rules of Classification, Hy- 
pothesis, Komeuclature, dec. 


Faults of De finition 
(l) Deimptibh^^ 

by aeddenikU qualities; 


rMundant definition. 

(2) Too narrow or too wide 
definition. 

(8) The dircls in definition, 
or definition by syn- 
onyms. 

(4) Obscure, figutmlive, and 
ambiguous definitions, 

(6) negative definttion. 


Those arising from 
ambiguous langu- 
age, called Semi- 
logical : — 

Ambiguous Middle. 

Fallacy of Composition, 

, „ Division. 

„ Accident. 

d». Ac. 

Faults of\)ivi8!on: — 

(1) Physical Partition and Me- 
taphysical Analysis. 


(2) Cross Division. 

(S) Incomplete or Overoomptete 
(1^ narrow or too wide) 
Division. 

(4) Overlapping Division* 


15—2 
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In the widest sense, the word fallacy may be ^ken to mean an 
error of any kind, whether of Intuition, Perception, Observ(»tion, 
Division, Definition, Inference, &c. In this sense it includes, 
besides those mentioned above, the fallacies of Irrelevancy or 
Irrelevant Conclusion, technically called Ignoratio of 

Petitio Prinoipii (begging the question), of False Premiss, and also 
those which Mill calls Fallacies o^f Simple In spectio n, or of 
Erroneous"First Principles and Axioms. 


NON-LOGICAL OB MATEKUL FALLACIES. 


Premiss unduly Irrelevant oonclusion or Igno- 
assumed. ratio Elenehi (the argument 

I or conclusion not to the 

I Pobit). 1 


Premisses 
depending on 
the conclusion, 
Petitio PrinciyiL 


Premiss false or 
unsupported ; 

Non eama pro causa ; 
Erroneous First Prin- 
ciples and Axioms, 
dtc. dto. 


Premiss the same Premiss unfairly 
as the conoju- implying the 
sion, the argu- oonclusion. 
ment in a circle. ] « 

Fallacies of appealing 
to the passions : 
Argumentum ad liamineni, 

„ populumt 

„ verecundiam. 


Fallacy of 
shifting 
ground, &o.. 


§ 2. II. — Fallacic.s in Deductive Logic. 

It Ib not necessary that we should describe and explain in 
detail each of the fallacies mentioned above, for most of them 
have been already made evident in explaining and illustrating 
the rules. In the following pages we shall notice and illustrate 
the more frequent and important kinds only. 
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A.— -Logical Fallacies. 

1, InfetentiaL 

(1) — Fallacies of Immediate Inference. 

In Conversion the most frequent fallacy is the simple con- 
version of A ; * All A is B, All B is A,* ‘ If A is, B is, If B 
is, A is.’ The inference is, of course, fallacious, and violates the 
rule of conversion, viz., that no term should be distributed in the 
converse which was not distributed in the convertend ; and the 
valid inference is * Some B is A,* ‘ In some coses if B is, A is.* 
The simple conversion of 0 is also fallacious for the same reason: 
‘Some A is not B, Some B is not A.’ The conversion of 0 
into * Some not-B is A’ is not admissible, because it violates the 
first rule of converaion, viz., that the subject and the predicate of 
the convertend should be, respectively, tho predicate and the 
subject in the converse. 

In Obversion, Aiquopolcnco, or Permutation tho following are 
fallacious : — 

(1) All A is Bj All not- A is not-B. 

(2) All metals are elements; 

A.11 not-inetals are not-elcmenta. 

(3) Cold is agreeable ; 

Heat is disagreeable. 

(4) Virtue will h® rewardjKl ; 

Vice will be punished. 

In Contraposition the following are fallacious 

(1) No A is B; All not-B is A. 

(2) No man is perfect; 

All imperfect beings are men. 

(3) Some A is B; Some not-B is A. 

(4) Some elements are metals ; 

.’. Some not-metala are elements. 

In Opposition the following are fallacious 

(1) *AU plants are flowerless’ is false; 

.% ‘No plants are flowerless’ is true. 
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(2) * All philosophers axe poets* is folft?; 

.% ^Ko philosophers are poets’ is tme. 

(3) * Some plants can mo^e * is tme ; 

‘Some plants cannot move’ is tme. 

(4) ‘ Some elements are metals’ is tme; 

‘Some elements are not metals* is tree. 

(5) ‘Some men are wise’ is tme; 

•V ‘Some men are not wise* is false. 

§ 3. (2) — Fallacies of Syllogistic Inference. 

These arise from the transgression of the syllogistic rules. 
Everyone of them is vltimately a breach of some one or other of 
the fundamental principles of Deductive Logic, and jfyroanrruxtdy 
of the general syllogistic rules, or of the special rules for each 
figure. Regarded as transgressions of the nine general syllogiatio 
rules we have given in Part IIL Chap. III. the fallacies are as 
follows ; — 

(1) The Fallacy of Four Termt^ arising from the trans- 
gression of the 1st rule. 

(2) The Fallacy of Four Premmes^ arising from the viola- 
tion of the 2nd, rule. 

(3) The Fallacy of Undistrihuted MiddJsy arming from the 
breach of the 3rd rule. 

(4) The Fallacy of Illicit ProcMt^ arising from the trans- 
gression of the 4th rule ; of the Mc^or Term^ when this term is 
distributed in the conclusion and not in the premiss ; and of the 
Minor Tortrif when this term is distributed in the conclusion and 
not in the premiss. 

(5) The Fallacy of FeyaHvo Premum^ arising from the 
violation of the &th rule. 

(3) The Fallacies of Afirmative (hndwiem from a Noyaiim 
PrmUMB^ and Fegatim Condutton from Affirmatim Premtue»t 
arising finom the violation of the 6th and 7th rules. 

(7) Fallacies also arise from the transgression of the 8th 
and 9th rules, and belong to one or other oFthe faliades men- 
tioned above. 

The racist important of the faUadee under this head are those 
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of Undistribu^d Middle and Illicit ProoeiBs. Of these we shall 
gi\ft the following examples : — 

L The Tirtaons axe happ3r, 

The wealthy are happy j 
.V The wealthy are virtnoun. 

XTndUtribvted Middle^ because the middle term being the pm- 
dicate in the two affirmative premisses, is not distributed. 

2. All material bodies are extended. 

Shadows are extended; 

•*. Shadows are material bodies. 

Undistributed Middle, 

8. Whatever thinks exists, 

Matter does not think; 

Matter does not exist. 

Illicit Process of tltc Major ITerm, 

which being the predicate in the affirmative major premiss, is 
undistributed, but which is distributed in the conclusion, being 
the predicate in a negative proposition. 

i. All material bodies have weight, 

All material bodies are extended; 

• All extended things have weight. 

Illicit Process of the Minor Term, 

which is distributed in the conclusion, but not distributed in the 
minor premiss. 

£. All men axe mortal, 

All men are rational; 

All rational beings are mortal. 

Illicit Process of the Minor Term. 

6. AH metals conduct heat and eloctrioity, 

All metals are elements; 

All elements conduct heat and electricity. 

Illicit Process of the Minor Temu 

7* All Hindus are Aryans, 

The Persians are not Hindus; 

•% The Pemians are not Aryans. 

MUeU Process of the Major Term, 
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2. Ufon-InfereMial. 

§ 4. (1) — Semi-logical Fallacies. 

These arise from ambiguous language. If a term is am- 
biguous, it is really equivalent to two, and there is thus the 
fallacy of four terms. In a fallacy of this kind, it is the .middle 
term that is generally ambiguous, giving rise to what is called 
the fallacy of ambiguous middle. In some cases, the middle 
term is taken distributively in the major premiss, and collec- 
tively in the minor ; in some it is taken collectively in the major 
and distributively in the minor premiss. In the former, we have 
the Fallacy of Compositiony and in the latter the Fallacy of 
Divismi. We shall now give a few examples of each of these 
varieties : — 

1. An organized body is either a plant or an animal; a 
nation is an organized body : therefore a nation is either a plant 
or an animal. Here the word bodg is ambiguous. 

2. Light is a mode of motion; feather is light: therefore 
feather is a mode of motion. Here the double meaning of the 
word light is obvious. 

3. “All cold is to be expelled by heat; this ixirson’s disorder 
is a cold ; therefore it i.s to bo exi)ellod by heat.” Hero the word 
<^ld is ambiguous : in the first premiss it means a low degree of 
heat or the sensation of coldness, and in the second a j^xarticular 
bodily disorder. 

4. “ Projectors are unfit to bo trusted ; this man has fomied 
a project : therefore this man is unfit to be trusted.” Here pro- 
jector md formed a project do not moan the same thing. 

6, “ To be acquainted with the guilty is a presumption of 

guilt ; this inan is so acquainted : therefore we may presume that 
he is guilty.” Here the phrases * presumption of guilt* and ^pre- 
sume that he is gudty ’ have difl'erent significations. 

6. “ All the angles of a triangle are equal to two right angles, 

ABC is an angle of a triangle; .% ABO is equal to two right 
angles,” is a Fallacy of Division ; for the middle term is taken 
ooUectivdy in the major and distributively in the minor premiss. 
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7. “ Five jn one number ; three and two are five : therefore 
three and two are one number,” is also a Fallacy of JHvisioTk 

8. “ Three and two are two numbers ; five is three and two : 
therefore five is two numbers,” is a Fallacy of Composition; for 
the middle term is taken diitribiUivdtf in the major pi*omiss, and 
coUectivdy in the minor. 

9. “All the angles of a triangle are less than two right 
angles, ABC, ACB, and BAG are all the angles of a triangle; 

they are less than two right angles.” 

Here the word all is ambiguous. In the major premiss the 
term *^aU the angles of a triangle^ is taken distrilmtively to moan 
any angle. In the minor premiss, it is doubtful whether it is 
taken collectively or distributively. If it is taken collectively, 
the argument involves the Fallacy of Composition. If it is taken 
distributively, the argument is valid. 

10. “ I can afford to buy these books. I can afford to buy 
these pictures. I can afford to buy these statuettes. The l)ooks, 
the pictui'cs, and the statuettes are all that I, at present, wish to 
purchase, I can, therefore, buy everything that 1 want to buy.” 
This is a Fallacy of Composition ; * those books,' ‘ these pictures,’ 
and Hhese statuettes’ are taken distribufirelj/ or separately in 
the first premiss, and coUectivdy or jointly in the second. 

11. The Fellows of the Royal Society have made the greatest 
discoveries in Science; A, B, and C are Fellows of the Royal 
Society; therefore A, *B, and 0 have m^^de the gimtost dis- 
coveries in Science. This is a Fallacy of JJivision. 

The next fallacy under this head is the Fallacy of Accident^ 
which consists in taking a term simply or without any condition 
in one premiss, and as modified by certain accidents or os under 
certain circumstances in the other. For example, “What is 
bought in the market is eaten, raw moat is bought in the market; 
therefore raw meat is eaten.” In the minor premiss the middle 
term, bought in the market^ is token simply^ while in the major 
premiss it must be understood os modified by certain accidents or 
qualities not present in the other. There are, in fact, two middle 
terms, one ‘ bought in the market * without anything understood 
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after it, and the other * bought in the market H:ath some such 
phrase as * and cooked at home * understood after it. The FaVlacy 
of Accident as defined above includes both the FaUaeia a dicto 
smpliciter ad dictum secundum quid and the Fodlada a dicta 
secundum quid ad dictum simjpliciter ^ — that is, both the fallacy 
of arguing from a simple statement to a statement under a 
certain condition, and the fallacy of arguing from a statement 
under a certain condition to a simple statement. There is 
another fallacy of a similar nature, in which the reasoning pro- 
ceeds from a statement under a certain condition to a statement 
under a different condition. All the three forms of the Fallacy 
of Accident are duo to the ambiguity of lamguage^ and may be 
easily avoided by stating the meaning of the propositions in clear 
and unambiguous language. 

In conclusion, it appears that all the different kinds of Semi- 
logical Fallacies arising from ambiguous language are really 
different forms of the fallacy of Ambiguous Middle, and, in rare 
cases, of AmbigUQUS Extreme. In some the middle term is in 
itself ambiguous, having two meanings in the same form or in 
different forms or parts of speech. In others the ambiguity 
arises from some of the words being ambiguous, or from the 
grammatical structure of the sentence being ambiguous. But an 
ambiguous term, whatever be the source of its ambiguity, is 
really equivalent to two terms; and all the forms of ambiguous 
middle and of ambiguous extreme are 'r^ly transgressions of 
the first syllogistic rule, that is, they are all fallacies of four 
terms, 

§ 6. (2) The fallacies or faults arising from the violation of 
the rules of Logical Division and Definition have been already 
explained under those subjects, and do not reqtiire any separate 
treatment here. 

B. — Nom-Lootcxi. or Matebux Fallacies. 

These fallacies do not properly belong to Deductive Logic, as 
they are concerned about the subject-matt^ of reasoning. The 
more important of them are: (1) thoPs<«i^^c Frmcipii, including 
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the * Argument in a Oirclo,’ and * Begging the Question ’ ; (2) the 
Ftlsity of Premiss ; and (3) the JgnoroAio Etenchi^ or the Fallacy 
of IrreleTancy, or, as it is sometimes called, the Irrelevant Con- 
clusion. 

§ 6. (I) — Of the Petitio Principii. 

This fallacy in its simplest form occurs when a proposition 
is proved by another proposition, and this other is again proved 
by the first. For example, * A is, because B is ; and B is, 
because A is.* Here the conclusion is proved by the premiss, 
and the premiss by the conclusion ; and the fallacy is quite 
evident, and consists really in proving ‘A is’ by ‘A is,’ — the 
same by the same, idem per idem. 

In the following example, the major premiss of the Ist syllo- 
gism is proved by the 2nd, and the major premiss of the 2nd 
by the let syllogism ; — 

!• 1. MisP, a. SisP, 

S is M; Mis S; 

S is P. M is P. 

Here *S is P’ is proved by a syllogism whoso major premiss 
is ‘M is P,’ and this premiss is proved by a syllogism whoso 
major premiss is ‘S is P.’ Thus, is P’ is proved with the 
aid of * M is P,’ and * M is P ’ is proved with tlie aid of * S is P’ ; 
therefore * S is P ’ is proved by * S is P.' In this also the fallacy 
is almost quite evident. But if the two syllogisms here placed 
one after the other were, respectively, the first and the last of a 
long train of reasoning, it would not be so easy to detect the 
fallacy. And this difficulty is still further increased partly by 
the difference of language in which tlie same proposition may 
occur in different parts of the train, and partly by the omission 
of many intervening syllogisms. For example— 

n. 1. AisB, 8. AisD, 

BiaC; DisE; 

A is 0. .v A is B. 

8. A is 0, 4. A is B, 

OlsB; BisB{ 

A is D. .% A is B. 
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In this train of reasoning the final conclusion in the 4th 
syllogism is the same as the minor premiss of the Ist, that is, 
tins premiss is proved by the 4th syllogism. But how is this 
final conclusion established ? By using as a premiss the propo- 
sition ‘ A is E,’ which has been itself proved by taking the final 
conclusion ‘ A is B ’ as a premiss in the first syllogism. Thus 
the final conclusion is really established by taking itself as a 
premiss in a part of the train of reasoning. 

In the 1st syllogism, ‘A is C’ is proved by taking ‘A is B’ 
08 a premiss. 

In the 2nd, ‘A is D* is proved by taking ‘A is as a 
premiss, and therefore by indirectly taking ‘A is B’ as a premiss. 

In the 3rd, ‘A is E’ is proved by taking ‘A is D’ as a 
premiss, and therefore by taking indirectly ‘ A is B ’ as an ulti- 
mate premiss. 

In the 4th, ‘ A is B ’ is proved by taking ‘ A is E ’ as a premiss, 
and therefore by taking indirectly ‘A is B' as an ultimate 
premiss. That is, ‘ A is B ’ is proved by * A is B.’ 

Or the fallacy may be exposed thus : — A is C, because A is B ; 
and A is B, liecause A is E (4th syllogism), and A is E, because 
A is D (3rd syllogism), and A is D, l>ecause A is C (2nd syllo- 
gism), therefore A is B, because A is C. Thus ‘ A is B Ms proved 
by ‘ A is C,’ and ‘A is 0 ’ is proved by * A is B.* Here the use 
of the symbols has enabled us to detect the fallacy easily ; but 
if the language of the last syllogism were different from that 
of the first, and if, moreover, some of the intervening syllogisms 
were suppressed, the train being much longer than that repre- 
sented above, it would not be so easy to detect the fallacy, and 
expose it by analysing the whole train. 

The Petitio Principii in the stricter sense may, then, be de- 
fined as a fallacy in which the conclusion is proved by means 
of itself, or in which the conclusion is the same as one of the 
pi'emisses. In the wider sense it includes also those fallacies 
in which the conclusion follows from, or is presupposed by, one 
premiss independmil}/ of the others. For example — 
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III. ^1 men are mortal, 

Those who are mortal are not immorhil ; 

No man is immortal. 

In order to prove the conclusion * No man is immortal/ two 
premisses are advanced, and the argument is apparently stated 
in the form of a syllogism ; but the conclusion really follows 
immediately from, or is presupposed by, the first or minor 
premiss ‘All men are mortal,’ which ob verted gives the conclusion 
directly. 

In the stricter sense, the Petiiio Principii is called the 
Argu7nent in a Circle because the final conclusion is the same 
as the first premiss, because the reasoning coming back whence 
it started, completes a circle. In the wider sense, including 
all forms, it is called Begging the Queitiony because it begs or 
surreptitiously takes for granted a proposition which is identical 
in meaning with, or is a consequence of, the very proposition 
to bo proved. 

§ 7. (2) Of the Falsity of Premiss. 

The next fallacy under this head is the Falsity of Premiss. 
This fallacy occurs when one of the premisses is false ; when 
something is regarded as a cause of an event, which is really 
not the cause, which is either merely a sign or an antecedent 
of it. It is also called Non cauea pro cansay the assuming as a 
cause that which is not a cause, and Post hoc ergo propter kocy or 
after this, and thereforfi on account of, or ciiused by, this. 

Whately thus distinguishes the Petit io Principii from Nor. 
cau&a pro causa: “Let the name then of ‘petitio i)riiicipii’ 
{begging the question)y” he says, “ be confined to those cases in 
which one of the Premisses either is manifestly the same in 
sense with the Conclusion, or is actually proved from it, or is 
such as the persona you are addressing are not likely to know, 
or to admit, except as an inference from the Conclusion ; as, 
for example, if any one should infer the authenticity of a certain 
history, from its recording such and such facts, the reality of 
which rests on the evidence of that history. All other cases 
in which a Premiss (whether the expressed or the suppressed 
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ponents’ proposition, aa for the apparent establijj^ment of your 
own ; for it is substantially the same thing to prove what wascJiot 
denied, or to disprove what was not asserted. The latter practice 
is not less common ; and it is more offensive, because it frequently 
amounts to a personal afiront, in attributing to a person opinions, 
&c., which he i>erhaps holds in abhorrence. Thus, when in a dis- 
cussion one party vindicates, on the ground of expediency, a 
particular instance of resistance to Government in a case of 
intolerable oppression, the opponent may gravely maintain, that 
‘ we ought not to do evil that good may come ’ — a proposition 
which of course had never been denied; the point in dispute 
being * whether resistance in this particular case were doing evil 
or not.’ Or again, by way of disproving the assertion of the 
^riffht of private judgment in religion,’ one may hear a grave 
argument to prove that ‘ it is impossible that every one could be 
ri(/ht in his judgmmt' In these examples, it is to be remarked 
that the fallacy of Petitio Principii is combined with that of 
Ignoratio Plenchi; which is a very common and often successful 
practice, — viz., the Sophist proves, or disproves, not the propo- 
sition which is really in question, but one which is so dependent 
on it as to proceed on the supposition that it is already decided, 
and can admit of no doubt; by this means his ‘assumption of 
the point in question’ is so indirect and oblique, that it may 
easily escape notice; and he thus establishes, practically, his 
conclusion, at the very moment he is withdrawing your attention 
from it to another question. For example, an advocate will 
prove, and dw'ell on the high criminality of a certain act, and the 
propriety of severely punishing it; assuming (instead of proving) 
the commission. 

“ There are certain kinds of arguments recounted and named 
by logical writers which we should by no means universally call 
Fallacies ; but which when unfairly used, and so far as they are 
fallacious, may very well be referred to the present head ; such 
as the Argumentum ad kominem (or personal argument), Argu- 
mmium ad verecundiam^ Argumentum otd popvlum^ &c., all of 
them regarded as contradistinguished from Argwmmtum ad rem 
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or ad judicium. These have all been described in the hix and 
poplar langua^ before alluded to, but not scientifically ; the 
Arg^iimenium ad Aomfnem, they say, * is addressed to the i>eculiar 
circurasUuices, character, avowed opinions, or jvist conduct of 
the individual, and therefore has a reference to him only, and 
does not bear directly and absolutely on the iml question, as the 
Argriimentum ad rem do&A^ \ in like manner, the Arffumimtmn wl 
vereGU7idiam is described as an appeal to our reverence for some 
respected authority, some memorable institution, &c., and the 
Argumentum ad popuhirnas^ an apj.)eidto the prejudices, passions, 
&c,, of the multitude: and so of the rcsth” 

“The fallacy of Irrelevant Conclusion {Ignorafio KJenchi) is 
nowhere more common than in protracted coiitrovorsy, when one 
of the i)artie3 hav ing attempted in vain to maintain his jHJsition, 
shifts his ground as covertly as possible to another, instoad of 
honestly giving up the point. An instjuice occnirs in an attack 
made in the system pursueil at one of our uni wrsi ties. U'lio 
objectors finding themselves unable to mainUiin their charge of 
the present neglect (viz., in the year 1810) of Mathematics in 
that place (to which neglect they attributed the late general 
decline in those studies), shifted their grouiid, and contended 
that that University ‘was never famous for mathematicians’; 
which not only docs not establish, but ahsi.ilutoly overthrows, 
their own original assertion ; for if it TU’oer 8Uccee<led in these 
pursuits, it would not have caused their late decUneV^ 

§ 9. Besides the fallacies we have mentioned above, two 
more, namely, the A/'on seguitur and the Fallacg of many ques- 
tions^ are also given under the class of material fallacie.s. Tlio 
first occurs when the conclusion does not in any way follow from 
the premisses, when, in fact, there is no logical connection 
between the two, anything being inferred from anything else. 
The second occurs when, by way of a.sking questions, certain 
as.sumptions are made in regar<l to certoin things or persons: 
“In what subjects did you faili” This question assumes 

1 Whately’s pp. 141 — 142. * Ibid. pp. 14H — 4. 

^ 16 
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(1) that you appeared at an examination, and (2^hat you failed 
in more than one subject; while the real fact might be just the 
reversa 

All these fallacies, as I have already said, do not properly 
belong to Deductive Logic. It is no part of Deductive Logic to 
ascertain whether a certain premiss is true or false, or whether a 
conclusion or an argument advanced by a party is irrelevant to 
the subject in debate. The Petitio Princvpii^ indeed, would seem 
to be a fallacy of Deduction, inasmuch as the rules of Deductive 
Inference imply that a proposition can not be proved by means 
of itself, that a proposition, when inferred, must be inferred from 
others which are severally different from itself 

§ 10. Exercises. 

1. In testing an argument consisting of a single categorical 
syllogism, the following method should be followed : — 

(i) Find the conclusion and note its subjeot and predicate which 
are* respectively, the minor and the major term of the 
syllogism. 

(il) Find the term whioh is not in the oonclusion. It must be 
the middle term, (a) ^ee if there be any other; if there 
is, then the argument involves the fallacy of /our terms, 
{h) See if the middle term be ambiguous; if it is, then 
there is the fallacy of amhiguow middle, (c) See whether 
the middle term be distributed ; if it is not, then there is 
the fallacy of undistributed middie. 

(lil) Find the premiss which contains the minor term, and the 
premiss which contains the major term; and these two 
premisses are, respectively, the minor and the major 
premiss. 

(iv) See if there be any term which is undistributed in either pre- 

miss, but distributed in the conoluaion. If there is, then 
there is an Ulieit process. 

If there be none of the above fallacies, then the argument is valid. 
To confirm this, 

(v) Find the figure and mood of the (syllogism, and see if the 

mood is a valid one in ^t figure. 
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2. In many eases the invalidity of an argument may be detected 
on mere inspedMi. For instance, when it oontaina two particular or 
bw9 negative premisses, or when the middle term is not distributed, or 
when one of the premisses is negative and the conclusion aMrmative, 
or, lastly, when one of the premisses is particular and the conclusion 
universal. 

8. The method described above seems, on the whole, to be the 
best. But there are of course other methods, which may also be 
applied to verify the result obtained by it or to test the argument 
independently. For example, the figure and the mood of the syllogism 
may be at onoe found; if the mood be a valid one in the particular 
figure, the syllogism will be valid. Or the figure being found, the 
syllogism may be tested by the canon or the special rules of that 
figure; if it conform to the canon or to the rules, it will be valid. Or 
the syllogism may be tested by the method of the comparison of the 
diagrams: if the conclusion follow in every case, it will be valid; if it 
do not follow in a single case, it will be invalid ^ 

4. If an argument consists of more than one syllogism, that is, 
of a train of reasoning, it should be analysed into the constituent 
syllogisms; and each of them should be tested as described above. If 
any of the premisses be understood or suppressed, they should be 
supplied, and the constituent syllogisms fully expressed. In the case 
of Enthymemes, the suppressed premiss, whether true or false, should 
be supplied. In the case of Dilemmatic and other mixed arguments, 
they should be tested by their rules, and reduced to the oategorioal 
form* In the case of Extra-logical or Material fallacies, the student 
dbould be able to refer* them to their respective classes and show 
where the fallacy lies. 

ExampUi, 

Tost the following arguments ; — 

1. Every Tu e t al conducts heat; every metal conducts electricity, 
therefore every substance that conducts heat conducts electricity . 

2. No minerals are plants; no plants are animals: therefore no 
minerals are animals. 

8. AH plants atre organized ; no crystals are plants ; therefore no 
crystals are organized. 

* Bead the directions given in Part III. Chap. v. 
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4. All birds are feathered; bats are not birds: therefore bats are 
not feathered. 

6. All feathered animals are birds ; bats are not birds : therAore 
bats are not feathered animals. 

6. Only animals are sentient beings; fishes are animals: there* 
fore fishes are sentient beings. 

7. None but the Hindoos worship Shiva; all Bengalees are 
Hindoos: therefore all Bengalees worship Shiva. 

8. All metals except one are solid; this substance is a metal: 
therefore it is solid. 

9. Every object of thought is either an idea of sensation or an 
idea of reflection; matter is neither: therefore matter is not an object 
of thought. 

10. Every element is either a metal or a non-metal ; hydrogen is 
an element : therefore it is either a metal or a non-metal. 

11. Fishes live in water; whales live in water: therefore whales 
are fishes. 

12. Water is liquid; ice is water: therefore ice is liquid. 

13. Plato is a philosopher; Plato approves of communism : there- 
fore a philosopher approves of communism. 

14. Aristotle believes in the immortality of the rational soul; 
Aristotle is the greatest intellect ever born: therefore the greatest 
intellect ever born believes in the immortality of the rational soul. 

15. All poets are not imaginative, some philosophers are poets; 
therefore some philosophers are not imaginative. 

16. “The Cretans are liars; A, B, C are Cretans: therefore A, B, 

Care liars.” — Hamilton, Vol. iii. • 

17. Every planet moves round the sun; the earth moves round 
the sun : therefore the earth is a planet. 

18. Knowledge is power; perception is knowledge : therefore pei 
oeption is power. 

19. Cognition is a mental aotl cognition is knowledge; know- 
ledge is power ; therefore power is a mental act. 

20. “Whatever is dictated by nature is allowable; devotedness to 
the pursuit of pleasure in youth, and to that of gain in old age, are 
dictated by nature : therefore they are allowable.” — Whately. 

21. “That man is independent of the caprices of fortune who 
places his chief happiness in moral and intellectual excellence; a true 
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philosopher is^i^ependent of the caprices of fortune: therefore a true 
ph^osopher is one who places his chief happiness in moral and 
in tellec t ual excellence. ’ ’ — W hately . 

22. Gi VO- thanks unto the Lord; for he is good; for his mercy 
endurefh for ever. 

23. ** Some objects of great beauty answer no other poroeptible 
purj) 08 e but to gratify the sight ; many flowers have great beauty ; 
and many of them accordingly answer no other purpose but to gratify 
the sight.” 

24. “War is productive of evil; therefore peace is likely to be 
productive of good.” — Whately. 

25. “All that glitters is not gold; tinsel glitters: therefore it is 
not gold.” — W hately. 

2C. If the rays of light reach the eye, or if the vibrations of 
sound reach the ear, a sensation is produced ; but a sciisatioii is not 
pr<)duc(id : therefore neither have the rays of light reached the eye, 
nor have the vibrations of sound reached the ear. 

27. Electricity is neither a form of matter nor a form of energy ; 
all material objects are either forms of matter or forms of energy: 
therefore electricity is not a material object. 

28. If two oppositely electrifled bodies be brought near, they 
attract each other ; these two bodies repel : therefore they are not 
oppositely electrified. 

29. If two similarly electrified bodies be brought near, they repel 
each other ; these two bodies are not similarly electrified : therefore 
they do not repel each other. 

30. The theory of evolution must be true because every scientific 
man worthy of the name believes in it. 

31. A material body is either solid or fluid; this body is solid: 
therefore it is not fluid. 

82. Every element is either solid or fluid; every element is not 
flnid : therefore every element is solid. 

33. If a chemical union takes place, either heat or light is 
evolved; if oxygen and nitrogen are united in the proportions in 
wliich they exist in the atmospheric air, neither heat nor light is 
produced: therefore if oxygen and nitrogen are imited in those 
proportions, no chemical union takes place. 

34. If Lanvin’s theory of the origin of sfiecie^ be not true, every 
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specif moat be recognized as a special creation ; b«A is impossible 
that Ood should have created so many different species, when he 
could have easily evolved them all from a few * therefore Darwin’s 
theoiy of the origin of species is true, 

86. Plato is the father of Idealism; Plato is Ihe founder of 
Political Philosophy ; therefore the father of Idealism is the founder 
of Political Philosophy, 

86. “ The volume of a body diminishes when it is cooled, because 
the molecules then become closer.”— Ganot’s Popular Phynct. 

87. ‘‘ Impenetrability and extension might be more aptly termed 
essential attributes of matter, since they suffice to define it,”— Ganot. 

38. “The struggle for existence reaches even to these little 
creatures, for they devour still smaller ones.”-~Ganot. 

89. “ Since the volume of every body may be diminished, we con- 
clude that all bodies possess physical pores.” — Ganot. 

40. “No absolute rest is known in the universe ; for the earth and the 
other planets rotate about the sun and about their own axis ; and there- 
fore all the parts composing them share this double motion.” — Ganot. 

41. “ Whenever a body is heated, its volume increases, because its 
molecules are driven apart.” — Ganot. 

42. Matter is extended because* it is impenetrable ; and it is im- 
penetrable because every part of it occupies a certain portion of space. 

48. “A negro is a man: therefore be who murders a negro 
murders a man,”— Whately. 

44. “Meat and drink are necessaries of life; the revenues of 
VitoUioi were spent on meat and drink; therefore the revenues of 
Vitellius were spent on the necessaries of life.”— Whately. 

46. “ He who caUs you a man speaks truly ; he who calls you a 
fool, calls you a man ; therefore be who calls you a fool speaks truly.’ 

46. “Warm countries alone produce wines; Spain is a warm 
country : therefore Spain produces wines.”— Whately. 

47. “What we eat grew in the fields; loaves of bread are what 
we eat : therefore loaves of bread grew in Oie fields.”— Whately. 

48. Matter is impenetrable because it is sxtended ; and it Is ex- 
tended because every atom of it, however small in dlmiAnaiftwi^ 
occupy some little i^ume. 

48. “We ate oonsoioQS of one mental stats only as we contra- 
distinguifffi Hlixrm aaolhar.'*— ^ YoL i. 
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ISO. « We I^ii^nficiona of ah external wotU only a» we aie con* 
scions of it as distinct from othefs.**— *• 

61. Trnly wo serve, becansc freely we love. 

62. “ A jndgment is a simple act of mind, for every 
implies judgment.”— Hamilton, Vol. i. 

68. ” Every mental phenomenon is either an act of knowledg^ or 

only possible through an act of knowledge, for consciousness is a 
knowledge— a phenomenon of cognition.”— Hamilton, Vol. 1 . 

64. •* Certain thoughts are universal, inasmuch as they arise 
the same conditions in aU men; they are necessary, because their 
genesis under these conditions is invariable.”— Huxley’s Hume, p. 86. 

66. ” For those who am bent on cultivating their mmds by 
diHgent study, the incitement of Academical honoum is unnocessay ; 
and it is ineffectual for the idle, and such as are indifferent to mento 
improvement: therefore the incitement of Academical honours is 

either unnecessary or ineffectual.” Whately. 

66 ” Those who hold tliat the insane should not bo punished 

ought in consistency to admit also that they should not be 
for it is dearly unjust to punish any one without ^eviously threaten. 

mg bun. 

he hide them, as no thief ever fails to do ? ” . 

68 »“No one can maintain that aU Republics secure good 
government who bears in mind that good government is 
liih a licentious press.' What premisses must be 
to express the above reasoning in Feno, Festmo. and Ferison, 

r^^dively ?^1 perfection, some would have attained 

it I but, none having done so, none are capable of it. ” 

60. ‘“As thought is existence, what contains no element of 

thoiudit must be the non-existent.” 

61. "BtaM the Uwa »Uow everytluiis that xs innocent, and 

avonco is allowed, it is innocent.” . 

^ MTtoonboingmiMrableUanevaJc«T,a.happu««»n>™^ 

not etand iHll either inteUeotnally or morally, 
both respects, you muafc b® falling back. 
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64. Nothing and pure being are identical, inai^gjgch as both are 
devoid of all qualities. r, 

66. “ Theft is a crime ; theft was encouraged by the laws of 
Sparta : therefore the laws of Sparta encouraged crime.” — Whately. 

66. “Revenge, Robbery, Adultery, Infanticide, &c., have been 
countenanced by public opinion in several countries ; all the crimes 
we know of are Revenge, Robbery, Adultery, Infanticide, <fec. : there- 
fore all the crimes we know of have been countenanced by public 
opinion in several countries.” — Whately. 

“ Every hen comes from an egg ; every egg from a hen : 
therefore every egg comes from an egg.” — Whately. 

68. “ Switzerland is a Republic, and, you will grant, a more 
stable Power is not to be found ; nor, again, is any political society 
more settled than the United States. Surely, then, Republican 
Franco can be in no danger of revolution.” 

69. “ If a conclusion is more certain to be wrong where the 
reasoning is correct from premisses that are false, will not the best 
logician bo the least safeguard in subjects where perfect certainty is 
unattainable ? ” 

70. “ No one should be punished if he is innocent ; this man 
shotild not bo punished : therefore Re is innocent.” 

71. ” Every rule has exceptions ; this is a rule, and therefore 
has exceptions : therefore there are some rules that have no excep- 
tions,” 

72. “ If I am to pass this examination I shall pass whether I do 
my papers or not ; and if I am not to pass, I shall not pass whether 
I do ray papers or not ; therefore it is no matter whotlier or not I do 
my papers.” 

78. “ A necessary being cannot be the effect of any cause ; for if 
it were, its existence would dei^end upon that of its cause and would 
be no longer necessary.” 

74. “Whatever is conditioned must depend on some cause ex- 
ternal to itself ; this world is conditioned by time and space : there- 
fore this world depends upon some cause external to itself.” 

76. “ Position we must evidently acknowledge to be relative, for 
we cannot describe the position of a body in any terms which do not 
express relation.” — Maxwell’s Matter and Motion^ p. 84, 

76. If the theory of evolution be true, man is descended from 
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the lower anin^jl^; if the theory of evolution be true, man is not a 
specjial creation; therefore if man is not a special creation, he is 
descended from the lower animals. 

77. “ The learned are pedants ; A is a learned man ; therefore A 
is a pedant.” 

78. “ If it be fated that you recover from your present disease, 
whether you call in a doctor or not, you will recover ; again, if it be 
fated that you do not recover from your present disease, whether you 
call in a doctor or not, you will not recover; but one or other of the 
contradictories is fated : therefore to call in a doctor is of no con- 
sequence.” — Vide Hamilton, Vol. m. pp. 402, 464. 

79. ** Perception is a cognition or act of knowledge ; a cognition is 
an immanent act of mind ; but to suppose the cognition of any thing 
external to the mind would be to suppose an act of the mind going 
out of itself, in other words, a transcunt act; but action supposes 
existence, and nothing can act where it is not : therefore to act out of 
self is to exist out of self, which is absurd.” — Hamilton’s Lectures, 
Vol, n. p. 118. 

80. “Mind and matter, it is said, are substances, not only of 
different, but of the most opposite natures ; separated, as some phi- 
losophers express it, by the whole diameter of kdng ; but what 
immediately knows must be of a nnture correspondent, aiialogous to 
that which is known ; mind cannot, therefore, be conscious or im- 
mediately cognizant of what is so disproportioned to its essence as 
matter.” — Hamilton’s Lectures, Vol. ii. p. 120. 

81. ‘‘The mind can^only know immediately that to which it is 
immediately present; but as external objects can neither theinaelves 
come into the mind, nor the mind go out to them, such presence is 
impossible : therefore external objects can only be immediately known 
through some representative object.” — Hamilton’s Lectures, Vol. n. 

p. 122. 

82. “ The table, which we see, seems to diminish, as we remove 
farther from it; but the real table which exists independently of us 
suffers no alteration : it was, therefore, nothing but its image which 
was present to the mind.” — Hume. 

83. “ Take, for example, the term man. Here we can call up no 
notion, no idea, corresponding to the universality of the class or term. 
.This is manifestly impossible. For as man involves contradictory 
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attributes, and as contradictory attribntea can n^^jo^exist in one 
representation, an idea or notion adeqnaf^ to’wn can not be realized 
in thought”— Hamilton, Vol n. p. 297, : 

84. “ The class mm bclndes individua]s,»male and female, white 
and black, copper-coloured, tall and short, fat and thin, straight and 
crooked, whole and mutilated, Ac,, Ac, ; and the notion of the class 
must, therefore,; represent all and nona'-of these. It is, therefore, 
erident that we can not accomplish this; and this being impossible, 
we can not represent to ourselves the class man by any equivalent 
notion or idea.”— Hfcnilton, Vol. ii. p. 297. 

85. It is manifest, indeed, that man, so far as he is a man for the 
glory of God, must be an end unto himself, for it is only in the accom- 
plishment of his own perfection that, as a creature, he can manifest 
the glory of his Creator.”— Hamilton, Vol i. p. 6. 

86. ” Consciousness supposes a contrast— a discrimination ; for we 
can be conscious only inasmuch as we are conscious of sometliing; 
and we are conscious of something only inasmuch as we are conscious 
of what that something is— that is, distinguish it from what it is 
not.”— Hamilton, Vol i. 

87. ” Energy can not exist except in connexion with matter. 
Hence, since in the space between the sun and the earth, the luminous 
and thermal radiations, which have' left the sun and which have not 
reached the earth, possess energy, the amount of which per cubic mile 
can be measured, this energy must belong to matter existing in the 
interplanatory spaces, and since it is only by the light which reaches 
us that we become aware of the existence of the most remote stars, we 
conclude that the matter which transmits light is disseminated 
through tlie whole of the visible universe.”— Maxwell’s Matter and 
Motim, p. 93* 




Functions and Value op the Syllogism. 

§ 1. According to Mill the syllogistic process is not the 
process according to which we reason. “ All inference,” saya ho, 
‘*is from x)articiilars to particulars: general proi)ositions are 
merely registers of such inferences already made, and short 
formulas for making more. The major premiss of a syllogism 
consequently is a formula of this description ; and the conclusion 
is not an inference drawn from the formula, but an inference 
drawn according to the formula; the real, logical antecedent 
or premiss being the particular facts from which the general 
proposition was collected by Induction h” “ The value, therefore, 
of the syllogistic form, and of rules for using it correctly, does 
not consist in their being the form and the rules according to 
which our reasonings are necessarily, or even usually, made; 
but in their furnishing us with a mode in which these reasonings 
may always be represented, and which is admirably calculated, 
if they ai*e inconclusive, to bring their inconclusiveness to light 
An induction from particulars to generals, followed by a syllo- 
gistic process from those generals to other particulars, is a form 
in which we may always state our reasonings if we please. It 
is not a form in which we must reason, but it is a form in which 
we may reason, and into which it is indispensable to throw our 
reasoning, when there is any doubt of its validity : though when 
the case is familiar and little complicated, and there is no sus- 


1 LoffiCt Vol. 1 . p. 221, 
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picion of error, we may, and do, reason at onc^^m the known 
particular cases to unknown cases r 

The universal type of the reasoning process, according to 
Mill, is as follows “Certain individuals have a given attribute; 
an individual or individuals resemble the former in certain other 
attributes ; therefore they resemble them also in the given at- 
tribute'-^." Tliis type is not, however, conclusive like the syllo- 
gism from the mere form of the expression ; but must, in every 
case, be examined by the canons and rules of Induction. For 
example, ‘ all men now living resemble those men who have 
heretofore died’ in certain attributes; whether from their re- 
semblance in these attributes we may infer also their resem- 
blance in the attribute ‘mortality’ is a question of Induction, and 
must be determined by its canons. If we may infer this attribute 
of ‘ all men now living,’ we may infer it also of all other individuals 
that resemble the men who have died in the same attributes. 
This process of inference admits of a division into two steps : 
(1) “That of ascertciining what attributes are marks of mor- 
tality, universally, t’.c., under all circumstances, and (2) whether 
any given individuals possess those marks.” 

Conformably to usage, the first step or process, namely, 
that of establishing the general proposition, is called Induction, 
and the second step in “the reasoning operation, which is 
substazitially that of interpreting the general propositions,” is 
called Deduction by Mill. Every process by which any thing 
is inferred resjzocting an unobserved case, consists similarly 
of an Induction followed by a Deduction. According to Mill, 
the syllogism is thus merely a process by which the real or 
complete meaning of a general proi)osition established by In- 
duction is made explicit, and by which the validity of a reason- 
ing is tested. It is, in other words, an iiUerpret&r of tlie general 
proiX)sition and a test of reasoning. Its rules and canons are 
moi*ely cautions against false reasoning. They merely help us 
ill interpreting correctly the true meaning of general propo- 


Logic, Vol. I. pp. 227—8. 


Ibid. p. 232, 
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flitiona, and ii^|j|^plying them to particular cases. In ordinary 
discourse the reasoning is never conducted nor stated in the 
syllogistic form; but whenever there is any doubt about its 
validity, we may, or rather we 7nusty throw it into the syllogistic 
form, and if it admits of being so expressed, we may be per- 
fectly sure of its being valid. The syllogistic is not, therefoie, 
the process according to which we usually reason. The uni- 
versal process of reasoning is, according to Mill, from some 
particulars to other particulars; and the syllogiKStic process is 
merely a test of tlie validity of this process. 

§ 2. Nor, according to Mill, is the syllogistic iikkIb of arguing 
a sound one. “ For,” says he, “it must bo granted that in o\’cry 
syllogism, considered as an argument to prove the conclusion, 
there is a petitio prmcipii. When wo say, ‘ all men are mortal, 
Socrates is a man ; therefore Socrates is inorhil,’ it is unanswer- 
ably urged by the adversaries of the syllogistic theory, that the 
proposition * Socrates is mortal’ is presupposed in the more 
general assumption ‘All men are m<jrtal’; that wo cannot bo 
assured of the mortality of sH men, unless we are already cer- 
tain of the mortality of every individual man, &C., that, in 
short, no reasonings from generals to particulars can as such 
prove anything ; since from a general priiu‘.i]de wo can not infer 
any particulars but those which the principle itself assumes as 
known h” 

Regarded as a mode of rrobation, the syllf»giHrn involves, 
according to Mill, the fallacy of petitio pnneipii, that is, the 
conclusion is presupposed by the major premiss. The propo- 
sition ‘all men are mortal’ can not l)e true, unless the conchision 
‘Socrates is mortal’ is true. The truth of the latter is pro- 
sui)i)osed by the former, or the former can not bo true unless the 
latter is. When you have assumed t)ie major, you have already 
taken for granted the conclusion. Thus the conclusion is not 
really proved by the premisses of the syllogism. It is, on the 
contrary, proved by those particular ciises of observation which 

' Loffie, Vol. I. p. 210. 
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establish the general or major premiss. It j these that are 
alike the evidence of the major premiss and oTuxe conclusion of 
the syllogism. 

The syllogism is thus, according to Mill, neither the process 
according to which we reason, nor an argument which is sound 
and free from fallacy. Is it, then, altogetlier useless ? No, says 
Mill, its proper function is to interpret a general proposition and 
apply it to particular cases, and its real value consists in being 
an infallible test of the validity of the true process of reasoning. 
This process is, according to Mill, from particulars to particulars 
in accordance with the laws and canons of Induction. But when 
an inference is drawn from some particulars to some other 
particulars, wo can not be quite certain that the reasoning is 
valid unless it admits of being thrown into the syllogistic form. 
That is, if, from * some particulars,’ we can infer a general propo- 
sition, and if with this general as a major premiss, and with 
* some other particulars ’ as a minor, wo can form a valid syllo- 
gism, then the reasoning is valid. If the general can not bo 
infei-red, and the syllogism can not be formed, then the reasoning 
is invalid. For example, thef reasoning that “all Kings now 
living are mortal, because all men in past ages have died,” is 
completed according to inductive methods ; but it will not be 
valid, unless a general proposition “all men are mortal” can be 
inferred from the particular cases of men who have died in past 
ages, and unless ^all kings now living’ are really referable to the 
class ’man,’ that is, the validity of the reasoning which is 
actually and really conducted from particulars to particulars 
in accordance with the canons of Induction, may be tested by 
reducing it to the following syllogism ; “ all men are mortal, all 
kings now living are men ; ^erefore all kings now living are 
mortal.” 

This view of the frmctions and value of the syllogism, first 
propounded by Mill, has been adopted by Sir John Herschel, 
Dr Whewell, Mr Bailey, Professor Bain, and others. It has, 
on the other hand, been strongly opposed by Mausel, Professor 
De Morgan, Dr James Martincau, and others. 
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§ 3. Ther^&re two essential points in Mill’s view of the 
sylljgism,— (l^nat it is not the usual process of reasoning, (2) 
that it involves the fallacy of peHHo pn^udpii. 

On the first point Mill maintains, that the universal process 
of reasoning is from particulars to particulars; and on the 
second point, that the real proof of the conclusion is not the 
premisses of the syllogism, but the facts of observation and testi- 
mony on which the major premiss itself is founded. On these 
two points the following observations may be made : — 

1. It is true that the syllogism is not the process by which 
we usually reason. But it is equally true that our usual reason- 
ings win not be valid, and therefore not deserve the name, unless 
they are capable of being reduced to the syllogistic form. Mill 
seems to make a confusion between the business of Psychology 
and that of Logic. It is not the business of the latter to give 
an account of the various processes by which iKsoplo reason cor 
rectly or incorrectly, but to give an account of the processes by 
which they ought to reason, and must reason if they wish to 
reason correctly. The former is the business of the I^ychology 
of Reasoning, while the latter is the business of the Logic of 
Reasoning. Mill confuses these two, and makes both the 
business of Logic. Rocognixing the distinction here drawn, it 
may be said that the syllogism is the type of all valid reascuiing ; 
for no reasoning will be valid, as Mill also allows, unless it can 
be thrown into the fornwof a syllogism. As a matter of fact, in 
daily life, men draw inferences in many different ways, but only 
those among them will be valid, and properly deserving of the 
name, which are capable of being ultimately reduced to the 
syllogistic form, the rest being nothing but suggestions of as- 
sociation, fancy, imagination, &c., wrongly called inferences b 

§ 4 2. Secondly, — Does the syllogism involve the fallacy 
of petitio prvtmpiif On this most important subject the fol- 
lowing noteworthy remark by Dr James Martineau is well 
deserving of being quoted ; and as the book in which it is oon- 

* VUe Appendix P, 
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tained is not usually accessible to students, 1 will give it in 
full 

“ From the embarrassment of this objection we may extricate 
ourselves at once by simply remembering that, in the nature of 
things, or in the sight of a perfect intellect, whose processes are 
unconscious of succession or delay, dll reasoning must involve a 
petitio principii, the conclusion being already discerned on the 
first announceriicnt of the premiss. Ratiocination itself becomes 
nugatory in presence of a mind seeing by intuition what others 
reach by sequence. As soon as we descend to a more tardy and 
limited intelligence, there will be some beliefs that are mediately 
reached : the same truths wliich to one being are contained 
within their arche (dpxtj) are seen by another lying at some 
distance from it. The petitio principii is thus entirely relative 
to the state and range of the individual understanding, and can- 
not be established as a fault against an argument by merely 
showing that the inference might be thought already in the 
assumption, but only by showing that it must be. If Mr Bailey 
can convince us that it is impossible to conceive the proposition 
‘birds are warm-blooded’ without simultaneously contemplating 
the particular case of the swallow, we will grant that the con- 
clusion ‘swallows are warm-blooded’ is a new inference of idem 
per idem. But if not, — if the general law can be formed, and, 
as he allows, rationally formed, without the mind having ever 
encountered this special instance, — it is»vain to pretend that the 
conclusion only repeats in part the thought contained in the 
premiss. This is, no doubt, true of the reasoner, who, to bring 
conviction, invents the syllogism in question : he selects his 
general rule precisely, because ho foresees what it contains ; but 
in using it, he assumes in his learners a different state of mind, — 
in which the law heuj been apprehended and the example has 
been missed. Whenever a teacher and a learner are engaged 
together, the arguments comprehended in the didactic process 
involve a petitio principii to the former, but not to the latter. 
Upon this difference, the consciousness in one man, the un- 
consciousness in another, of what, according to the laws of 
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thought, a profwsition may imply, deivends iwsnasiou. 

Mr^Jill, we are aware, treats this doctrine with no rosi>oct, and 
calls Archbishop Whately to severe account for sanctioning it. 
‘When you admitted the major premiss,’ contends Mr Mill, ‘you 
asserted the conclusion ; but, says Aj*chbishop Whately, you 
a.sserted it by implication merely : this, however, can here onl}’ 
meiin that you asserted it unconsciously ; that you did not know 
you were asserting it; but if so, the diOiciilty revives in this 
8ha[)e, — Ought you not to have known I Were you warranted in 
asserting the general projKwition without having satisfied youi'self 
of the truth of everything which it fairly includes ? And if not, 
what then is the syllogistic art but a contrivance for catching 
you in a trap and holding you fast in it I’ Mill’s Logic^ Vol. i. 
p. 212. This is a clever scolding, no doubt ; l.mt, jis it seems to 
us, indiireii:;nt logic. The phraseology itself is highly objection- 
able. In order to make out that the conclusion is anticipated in 
the preniisses, though not fore-seen by the rtwisoncr, Mr Mill 
resorts to a doctrine of ^ uncomciom assertion* which we aiu 
only compare with the hidden sense of prophecy imagined by 
divines. ‘ Assertion ’ not being an automatic articulation by the 
lips, but a mental act, the intentional predication of a certain 
attribute present in thought resi>ecting a certain subject also 
present in thought can not be ‘ unconscious’ ; and the epithet 
does but evade the fact that the as.scrtion in que.stion is not 
there at all. To anothef miiid, indeed, and to the same mind at 
a future time, the [>roposition may suggest the application which 
the sentence as uttered did not contemplate ; but these are 
phenomena foreign to the immediate act of prtslication, and not 
entitled to bo imiK)rted into its descrii)tion. And as to Mr 
Mill’s demand that no general proiKwition shall be uttemi till 
the si)eaker holds in his thought all instances to which it may 
be applieid, we know of nothing more simply impossible or more 
entirely destructive of all scientific method whatever. The fore- 
sight of its particular cases is not ‘ fairly iiichnled ’ in the 
meaning or in the evidence of a general rule ; and a iHjrson may 
reasoimbly fis.scnt to the Utw of refraction without any 8usi>ici(m 

B. 17 
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of the vast compass of facta over which its inteuBP^tation ranges. 
There are grounds, — whatever account we may give of them, — 
ibr ascribing attributes to certain natures or kinds of being, 
without going through the objects included imder them or 
having any prescience of their actual contents. It is not neces- 
sary to know the natural history of all the varieties of mankind 
before we can venture to afl5rm mortality of human beings in 
general. To revert to our old syllogism ; ‘ All birds are warm- 
blooded, swallows are birds ; therefore swallows are warm- 
blooded.’ It is surely possible (1) to think the attribute ‘ warm- 
blood’ of the genus (bird) without thinking it of the species 
(swallow), — that is, to have the major premiss without the con- 
clusion ; (2) to ascribe to the species (swallow) the nature of the 
genus (bird) w’ithout therewith ascribing to it all the concomi- 
tants (as warm-blood) of the genus, — that is, to have the wwior 
premiss without the conclusion. But it is not possible to do 
both these things without at once recognizing the conclusion. 
This is all that is required by the theory of the syllogism ; and 
against this Mr Mill can only urge, that if it be true, — why, it 
ought '}tot to bo trueh” 

According to Dr Martineau, therefore, the syllogism does not 
involve the fallacy of petUio principiiy — (1) because the conclu- 
sion is not present in thought while the major or the minor 
premiss is, and (2) because the conclusion does not follow from 
the major alone, nor from the minor alone, but from the two 
taken jointly. The second point is quite self-evident and follows 
from the definition of a syllogism. The conclusion does not 
follow from either of the premisses singly, but from both of them 
taken jointly. Professor De Morgan^ and a writer in the British 
Quarterly Meuww (August, 1846) also xx>int out that Mill’s view 
makes the minor proposition of a syllogism quite sui)erfluous and 
unnecessaiy, and that as the minor premiss is an essential part 
of the syllogistic argument, the conclusion not being deduciUe 
from the major premiss alone, Mill’s objection to the syllogism is 

* EB8ay$f Vol. ii. pp. 836 — 339. 

“ Formal Logic, pp. 257 — 259. 



OF SYLLOGISM. 


259 


CHAP. VJII.] 

quite imtenyrii^ “The whole objection,” says l)e Morgan, 
(gicitly assumes the superfluity of the minor, that is, tacitly 
assumes we know Plato to be a man as soon as we know him to 
be Plato*.” The reviewer says that if the major premiss included 
the conclusion, “ we should be able to aflinn the conclusion with- 
out the intervention of the minor premiss; but every one sees 
that that is imj)oS8ible.” No general proposition can l)o applied 
to a new case, unless a minor proi>osition affirms the now case to 
come under the general or to jwssess the marks characteristic of 
the subject of the general. 

In reply to the first i)oint Mill would of course say that 
though the conclusion is not present in thought, it ought to have 
been, that no one ought to admit the major without seeing that 
he thereby also admits the conclusion. Martineau admits tliat 
all tliis is actually seen by the teacher, but that it is not seen by 
the leanier. Honce what may be a. pet it io prineipii to the former 
is not so to the latter. The value of nn argument do}>ends on 
the stiito of the mind to which it is addressed. To the omni- 
scient mind all reasoning must involve a f>etitio pniuyipii. To us 
what is a petitio prineipii at one time was not so at another. I f 
we can somehow get a general propodUon without actually think- 
ing of, or observing, all the [Uirticulars tt> which it is appli«3able, 
then the syllogism con not reasonably be said to bo guilty of the 
charge of a petitio prineipii. “There are,” says Martineau, 
“grounds, — whatever aJbcouut we may give of tliorn, — for ascril)- 
ing attributes to certain natures or kinds of being, without going 
through the objects included uudor them or having any prc.scienco 
of their actual contents.” This is the quastion of qiMjstions. 
Can we ascribe attributes to certain natures or kinds of l>eing, 
without having examined all the particular object® includoci 
under them? In other words, can wo establish the truth of a 
imiversai proposition from the truth of certain cases included in 
it, without examining all the pc^ible cases ? This is the great 
problem of Inductive Logic. It is the business of Inductive 

^ Furmal LoffiCt p. 
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Logic to lay down rules and canons, to which w^oSgiist conform, 
in order that we may iufer general or universal propositions fr(?p[i 
particular ones. Deductive Logic takes for granted that there 
are universal propositions, whatever account may be given of 
their origin, nature, and grounds by philosophers of different 
schools. If there are such proiK)sitions, the syllogism can not 
reasonably be regarded as a petitio priTwipii ; it becomes, on the 
contrary, a very useful and sound process of reasoning. If it 
can bo cpiito satisfactorily established, for example, by the rules 
and canons of Induction fi’om the observation of some cases, that 
the attribute B is a mark of A, — that wherever B is, A is ; and 
if in a new case C, I find tho attribute B, J can reasonably infer 
the attribute A, of which the former is, by supposition, an 
unfailing mark. This reasoning, when fully expressed, gives rise 
to the following syllogism “All B is A, C is B, therefore C is A.” 
It may be also thus stated, “A co-exists with B, B co-exists with 
C, therefore A co-oxists with Cb” Hero, in. establishing tho 
major premiss, the new case in q\icstion was not in any way 
concerned. It had in fact no existence at all, real or imaginary, 
and therefore could not be known,- or thought of, when the major 
Wiis established. You may of course doubt the truth of the 
major premiss, or that the now cjiso in question has the attribute 
B ; but granting both the premisses to be true, you can not 
doubt the conclusion, — ^you must regard it as certain. And this 
brings us to the question of the propel natui-e of Deductive 
Inference. 

§ 6. Hypothetically necessary character of all Deductive In- 
ference. In deductiNC or syllogistic re<'isouing we draw conclu- 
sions from given propositions as data. Given the premisses, we 
infer the conclusion that follows necessarily from them. AVo are 
not in any way concerned to prove our premisses; but our con- 
clusion must be true, if the premisses be true. Hence it is 
evident that the truth we arrive at by deductive or syllogistic 
reasoning is entirely of a hypothetical character, de|)ending for 


^ Vide Appendix A, pp. 28*2—281. 
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its trustworlj^pasa entirely on the tnistworthiness of the data. 
I^the latter l)e true, the formcT must Ixs so. The premisBCs t»f a 
syllogism, though they may be imiuediately the conclusions uf 
prior syllogisms, are ultimately the re-sulte of Induction, Obser- 
vation, Perception, or Intuition; but whaUu'er their origin may 
be. Deductive Logic has notliing to do with it. All that it is 
conccnicd with is, the Icgitinuicy of the conclusion or conclusions 
that are drawn from the pi-emiH.H or preinisscs. 'I'o its student 
Deductive Logic oilers the following wholeisomc advice: If you 

wish to live happily iu my domain, ol»ey luy Laws. If yi>u 
desii'e to enjoy the j>eaco of certitude, conform to the rules and 
conditions 1 have laid down. 1 take no acA’ount of your preju- 
dices, passions, instincts, habits, associations, interests, and 
tendencies, which may induce you to infer any thing from any 
thing else: you must, under all circumstamjes, irnplii'itly or 
exj)licitly oIkjv my Laws, if you desire to attain yo\ir olyect. If 
you reason from some to all, you reason against my express Law, 
and though your conclusions may in .soiiie cases be accidcntilly 
true, the means you employ to attain your end are nf)no the less 
unlawful. If you reason froui particulars to partlcuhii's, you do 
this at your own risk and responsibility. The Law which I lay 
down is that you infer the particular from tli(5 general, or the 
less general from the more general, and not conversely.” 



CHAPTER IX. 


Probable Rkabonino and Probability. 

§ 1. If both the premisses of a syllogism are necessary, or 
assertory, or probable, the conclusion is necessary, assertory, or 
probable. If the modality of one premiss be different from that 
of the other, the conclusion has the less certain modality. For 
example, ‘B must be A, C is B : .*. 0 is A’; *B is A, 0 is 
probably B : .*.0 is probably A.’ Now what is the meaning 
of the propositions *C is probably B^ and ‘C is probably A’? 
From the two premisses *A is probably B’ and ‘B is pro- 
bably C,’ we may infer *A is probably C.’ Is this inference 
always legitimate ? Is the meaning of prohcMy^ or rather is the 
degree of probability^ the same in the conclusion as in either of 
the premisses ? Under what conditions is the conclusion valid ? 
In order to answer these questions, we must first of all state the 
meaning of a Probable Proposition. 

§ 2. The Moaning of a Probable Proposition. 

* It will probably rain to-morrow,’ or ‘ He will probaUy die,’ 
means, subjectmly, that my belief in the event in question is 
not full or complete, is of a degree less than the highest ; and 
olgeciivdy^ that the evidence for the happening of the event 
in question is not of such a nature as to make it a certainty. 
That tliifl is the meaning of the proposition will be evident 
if we consider the meaning in the assertory form. * It rains,’ 
‘He is dead,’ ‘The sun rises,’ ‘Fire is burning’: in each of 
these my belief is of the highest degree, and the event in ques- 
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tion is qmte : mhjectively^ there is no trace of doubt, and 
ohjmtivdy^ there is not the least uncertainty al>out the event. 
When the word probably is added to the copula, the pro^xj-sition 
means, mihj&ctivdy^ that the state of my mind in regard to the 
event is a mixture of Ixilief and doubt, partial belief caiisoil by 
certain evidence for, and jxirtial doubt caused by certain evi- 
dence against, the event, that is, a sUte of incomplete Ixiliof 
caused by incomplete evidence for the event; and it moans, 
ohjectivdyy that there is some evidence for, and some against, 
the event, or at any rate that all the evidence attainable is not 
such as to make the event a certainty. For example, ‘ He will 
probably die’ means that there are cei*tain appearances that are 
symptoms of death, and that there are othei s which ai'O not ; 
that there are certain signs or marks from which we may infer 
that death will result, and that there are others from which we 
may infer the contrary ; so that altogether the evidence is 
conflicting, and the state of mind resulting may be said to lie 
a state of partial belief, or a mixture of belief and doubt. 

In this sense tlio words ‘probably,’ ‘ pi-olMible,’ ‘ prolmbility * 
mean any degree of belief less^than the highest, and any evidence 
for the event less than certainty. If we rei>resent full lielicf and 
highest ceitainty by 1, we may represent different degrees of 
‘ probability ’ by fractions such as j, J, &a In ordinary 

language the won! ‘prolmble’ means ‘more likely than not,’ 
and in this sense ‘ prebability ’ would always be represented by 
fractions greater than J. But, in the wide.st sense in which 
it is used here, it may be represented by any fraction however 
small or large, and oorresponds exactly to the mathematical 
word * chance.’ 

The prolmbility of a proposition may, then, be represented 
by a fraction. But what is the exact meaning of the fraction, 
and how do we get it? The moaning of the proposition * It will 
probably rain to-morrow ’ is, we may say, that the probability 

of its raining to-morrow is ™ ; or the meaning of the propo- 
sition ‘ He will probably die this year ’ is that the probability 
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of his dying is §, or or any other fraction. Now, how is this 
fraction obtained, and what is its real meannlg*'? We cannot 
discuss this quastion here. We shall adopt the view held by 
Dr Venn, which appears to be the best and most reasonable. 
“ I consider,’’ says he, “ that these terms (probability, chance) 
prcsupi)ose a series ; within the indefinitely numerous class 
wliioh composes a series, a smaller class is distinguished by the 
presence or absence of some attribute or attributes. * * * * 

These larger and smaller clas.sos respectively are commonly 
si)oken of as instances of the ‘event,’ and of ‘its happening in a 
given particular way.’ Adopting this phraseology, which, with 
})roper explanations, is suitable enough, wo may define the 
probability or chance (the t«.rms are here regarded as synony- 
mous) of the event happening in that particular way as the 
numerical fivaction which reprasents the proportion between the 
two difierent classes in the long run. Thus, for example, let the 
probability l )0 that of a given infant living to be 80 yairs of ago. 
The larger series wfill conq)ose all men, the smaller all who live 
to 80. Lot the propoi'tion of the former to the latter be 9 to 1 ; 
in other w'ords, suppose that 1 infant in 10 lives to 80. Then 
the chance or probability that "any given infant will live to 80 
is the numerical fraction Conversely, if the probability 

of a man living to 80 l )0 this implies tliat in every 10 per- 
sons one only lives to that age. Similarly, if the probability 
of its raining to-morrow bo 1|, this impjies that in every tliicc 
cases like the present, rain hapi)ens in two cases on the following 
day. If the probability of a man’s dying of a certain disease 
be it mcjins that in every three case.s of that disease one dies. 
Tl»o two clas.scs, one larger and the otlier smaller, the projMir- 
tions between which constitute the probability are, in the lost 
example, (1) the class of [lersons who have had that disease, 
and (2) the s^ieoial class within the other of persons who have 
died of it; and the proportion of the second to the first is repre- 
sented by the fiactioii ^ . 


1 Verm’s Logic of Chance, 2nd ed., p, 1-15. 
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§ 3. The of Immediate Inference. 

Jilvery probable proposition is thus connected with what Dr 
Venn aptly calls a Proportional proposition of the form ‘ ra A’s 
in n are B.’ It can be shown that every probable proposition 
must ultimately he traced to a proportional proposition of that 
form, and that, without tracing it to such a ]>ro])osition, wo can 
give no rational ficcount of its meaning, when the probability i.s 
re[)roscnte(l by a fraction. A proportional la-oposltion is to Ik) 
distinguished from a univerml of the form ‘All A is B.’ From 
the latter wo may infer that ‘Any A or sub-cbiss of A is IV’ 
From the former we may infer that ‘Any A is probahlj/ P>,’ the 

probability being represented by the fraction . Oiven that 9 

men in 10 of any assigned age live to 40, we may immediately 
infer that the probability of a man of that age living to 40 is 
Given that 3 in 4 men in India are Hindus, wc may iinmediately 
infer that the [)robability of a man in India l>eing a Hindu is 
Given that 2 in 4 candidates will p.ass at the examination, we 
may immediately infer that the ]>rohability of a candidate’s 
[►asvsing is Thus, from every proportional prop(>.sition, we 
may infer a probable one, the probability of which is rc[>rcscnt(*d 
by a fraction. Conversely, from a probable pro})osition we may 
infer a proportional one. Given the probable projxjsition ‘ A is 
prolKxbly B,’ the probability of which is represented by the frac- 
tion 5 , we may infer tlgi proportional proposition ‘2 in 3 A’s are 
B.’ Given that the probability of a man under c-erUin circum- 
stances becoming rich is we can immediately infer that 1 
man in 10 under the stime circumstances lio(x)mo« rich. Given 
that the i)robability of an event liapjkcning is wc can infer that 
3 events iii 5 of that nature do ii.sually hapi>en. 

Example ». 

‘Most A’s are B’: from this wc can infer that the probability of 
any A being B is greater than 4 . 

*f of A are B’ or ‘3 A’s in 4 are B’; from this wc can infer that 
the probability of any A being B is 
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*Some A’s are B’: from Uaie we can iijifej;j}gJJi^ng. Similarly 
from ‘Many A’b are B’ we can infer nothing. The proportion of A 
that ifl B must be stated before we can infer the probability of any A 
being B,, i.e., the proposition must be a proportional one. 

‘The greater number of A are B’ : from this we can infer that the 
probability of any A being B is greater than ^ . 

The same inference follows from the proposition ‘the majority of 
A are B. ’ 

§ 4. The Rules of Mediate Inference. 

The rules of mediate inference in probability may be divided 
into two classes — (1) those which are formal^ and (2) those which 
are more or less expeiimental. The former follow necessarily 
from probable propositions by the mere application of arithmetic ; 
whilst the latter “either depend upon peculiar hypotheses, or 
demand for their establishment continually renewed appeals to 
experience and extension by the aid of the various resources of 
Induction.” 

§ 5. (1) The Formal Rules of Mediate Inference. 

“ The fundamental rules of probability strictly so called, that 
is, the formal rules, may be divided into two sub-classes — (i) 
those obtained by addition or subtraction on the one hand corre- 
sjwnding to what are generally termed the connection of exdmive 
or incompcUible events, and (ii) those obtained by multiplication 
or division on the other hand corresponding to what are com- 
monly termed dependent events b” 

(i) Rules of Exclusive Events. — “If the chances of two 

exclusive or incompatible events be respectively ~ and ^ , the 

chance of one or other of them happening wiU be - -h i 

Similarly, if there were more than two events of the kind in 
question.” A bag, for example, contains 16 balls, of which 10 
are red and 6 are blua That is, 10 balls in 16 being red, and 6 
in 16 being blue, the chances of drawing a red and a blue ball 

^ Venn’s Logic of Chance, 2nd ed., p. 150. 
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are respectiyel j pr ^ n iwl Therefore the chance of drawing 
either is the sum of = 1 ; that is, the ball drawn is certain 

to be a red or a blue ball and can not be anything else. The 
events here are exclusive or incompatible, l>6cause while one 
happens the other can not; when a red ball, for instance, is 
drawn, a blue ball can not be drawn at the same time. I may of 
course draw two balls one after another, but, wliile drawing once, 
one ball must be drawn, and it must be either red or blue. 
Suppose the ball first drawn is a red one, and is not replaced in 
the bag ; then there are now 9 red and 6 blue balls in the bag, 
and the chances resi)ectively are and Suppose at the 
second drawing a blue ball is drawn ; now there are 9 red and 5 
blue balls in the bag, and the chances respectively are ^ and 
Suppose on drawing a third time a red ball comes out; now 
there are in the bag 8 red and 5 blue balls, and the chances 
respectively are ^ and 

The following is a sort of corollary to the above : — . 

“ If the chance of one or other of two incompatible events be 

^ and the chance of one alone be ^ , the chance of the remaining 

one will be - - i ^ . For example, if the chance of any 
m n mn 

one dying in a year is and his chance of dying of some par- 
ticular disease is his chance of dying of any other diBoa.Ho is 
In the example given above, the chance of drawing a red 
or a blue ball is 1, and the chance of drawing a blue ball is 
therefor© the chance of drawing a red ball is 1 - 

(ii) Rules of Dependent Events. — “We can also make infer- 
ences by multiplication or division. Suppose that the two events 
instead of being incompatible are connected together in the sense 
that one is contingent upon the occurrence of the other. Let us 
be told that a given proportion of the members of the class or 
series possess a certain property, and a given proportion again of 
these possess another property, then the proportion of the whole 


^ Venn’s Logic of Chance^ p. 152. 
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which possess both propeities will multiplying 

together the two fractions which represent the above two p**opor- 
tions. Of the inhabitants of London, twenty-five in a thousand, 
say, will die in the course of the year ; we suppose it to be known 
also that one death in five is due to fever ; we should then infer 
that one in 200 of the inhabitants will die of fever in the course 
of the year. It would, of course, be equally simple by division 
to make a sort of converse inference. Given the total mortality 
per cent, of the population from fever, and the proportion of fever 
casc-H to the aggregate of other cases of mortality, we might have 
inferred, by dividing one fraction by the other, what was the 
total mortality per cent, from all cases. 

“The rule, as given above, is variously expressed in the 
language of probability. Perhaps the simplest and best statement 
is that it gives us the rnle of dei>endent events, that is, if the 

chance of one event is and the chance that if it happens 
another will also happen is then the chance of the latter is 

. In this case it is assumed that the latter is so entirely 
mn 

dependent upon the former that, though it does not always 
lia))peu with it, it certainly will not haj>pen witliout it; the 
necessity of this assumption, however, may be obviated by saying 
tliat what we are speaking of in the latter case is the joint event, 
viz., both together if they are simultaneous events, or the latter 
in consequc7U'e of the former, if they are successive k” 

Examples of (ii). 

Suppose the chance of a boy of 10 years living to 20 is aud if 
he lives to that age the chance of his being educated is L then the 
chance of his being educated is j x | J . That is, 2 boys in 9 of the 
age of 10 years live to 20 and become educated. 

Suppose the chance of there being plenty of rain this season is J, 
and the chance of the crops growing if the former event happens; 

^ VcJiu’s Logic of Chance^ pp. 153 — 4. 



AND PROBABILITY. 


2G9 


CHAP. IX.] 

then the chance rain and of the crops growing, f. e., of 

the Jgfnt event, isf x ^ ~ This is in fact the chance of the last 
event, which happens in consequence of the first. 

Suppose the chance of a person’s acting prudently under certain 
circumstances is f , and if he acts prudently, the chance of his being 
happy is f, then the chance of his both acting pt iidently and being 
happy, or, in other words, of his being happy which happens in 
consequence of the first event, is |x J = || = g. As the scv'ond event 
depends in all these cases upon the first, as the happening of the one 
is dependent upon the happening of the other, the two events are 
called Dependent or Contingent events, and should be distinguished, 
on the one hand, from incompatible events, and, on the other, from 
independent events. 

Similarly, if the chance of A being B is f, and if, this happening, 
the chance of B being C is then the chance of A being C is x J 
That is, 1 A in 4 is C. 

Hero we may take up the example given at the iK'ginning of 
this chapter, and state the condition under w^hich the inference 
is valid so far as we are able to do at present ; — 


A is probably B j 

^probability 

B is probably C | 

( •• 

A is probably C | 

( ” ^ i mi 


Here the probability of the conclusion will bo the pr«Mluct of 
the probabilities of the premisses, if they ai o dcp<?.ndent events 
in the sense e.xplained above. That is, the ro.isoning will l»e 
valid if it admits of Ijeing stated as follows : — “ 'I'he chance of A 

being B is and, this happening, the chance of B being 0 is 

- , then the chance of A being C is ™ x or as f<dlows: 

“ One A in m is B, and, this hapi»cniijg, one B in n is 0, there- 
fore one A in m X n is C”; or na follows: “A is prolwhly B 
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: , whatever A is B is probff5iy*0'^|a^ = ; 


^probability: 
therefore A is probably C ^probability* 


mn/ 


These three 


statements express in different ways the same matter of 
fact. 


§ 6. (2) The Es^rimerUal Kules of Mediate Inference. 

The rules of this class “stand upon a somewhat different 
footing fi‘om the at)ove in respect of their cogency and freedom 
from appeal to experience or to hypothesis. In the first class, 
we considered cases in which the data were supposed to be given 
under the condition that the propositions which distinguish the 
different kinds of events, whose frequency was discussed, were 
respectively known to be disconnected and known to be con- 
nected. Let us now suppose that no such conditions are given 
to us. One man in 10, say, has black hair, and 1 in 12 is short- 
sighted, what conclusion could we then draw as to the chance of 
any given man having one only of these two attributes, or 
neither, or both? It is clearly possible that the properties in 
question might be inconsistent -with one another, so as never to 
be found combined in the same person, or all the short-eyed 
might liave black hair, or the projMirties might be allotted in 
almost any other projKjrtion whatever, except as restricted by 
the arithmetical conditions. If we are perfectly ignorant upon 
these points, it would seem that no itfferences whatever could 
be drawn about the required chances i.” If, on the other hand, 
we are warranted in making the assumption that “ the division 
into classes caused by each of the above distinctions should sub- 
divide each of the classes created by the other distinction in the 
same ratio in which it subdivides the whole,” then the following 
rule of inference will hold good : — 

“If the chances of a thing being p and q are ^respectively 

-- and “ , then the chance of its being both p and q is — , the 


* Venn’s Lojjjfic o/ Chance^ pp. 154 — 5. 



271 


C19A.P. IX.] AND PROBABILITY, 


cliance of its #flH^P^nd not q is fh© chance of its 

being not p and not q is — inrP — where p and q are inde- 
pendent. The sum of these chances is obviously unity, as it 
ought to be, since one or other of the four alternatives must 
necessarily exist,” This is the rule of the so-called iiidependcrU 
events, the nature of the independence being defined by the sup- 
position stated above. 

Taking the instance mentioned alx)ve, “ let us take a I wit ch of 
1,200 as a sample of the whole. Now, from thedabi which were 
originally given to us, it will easily be seen that in every such 
batch ther-e will be on the average 120 who have l>lack hair, and 


therefore 1,080 who have not And here in strict right we ought 
to stop, at least until we have aj»pealcd again to exjwience ; but 
we do not stop here. From data which wo Jissumo,” that is, 
from the data which follo^^- from granting the assumption sUtod 
above to l>e true, “we go on to infer that of the 120, 10 {i.e, ^ 
of 120) will be short-sighted, and 110 (the remainder) will not. 
Similarly we infer that of the 1,080 00 are shorh.siglited, and 
990 are not. On the whole, then, the 1,200 are thus divided 
Black-haired, short-sigijtod, 10; short-sighted without black 
hair, 90 ; black-liaired men who are not short-sightixi, 110 ; men 
who are neither short-sighted nor black-haired, 900.” If that 
assumption had not l)cqn true, we should not have l>ecu justifieil 
in drawing those inferences, for of the 1,200 there would 1)0 120 
black-haire<i ; and the 100 short-sighted might Ixj none of the 
120 who had black hair, and so forth. The noc4is.sary and suf- 
ficient condition of our mfercncas being valid is tiiat of the 120 
who have black hair, 10 must be short sighted, as also tlie same 
proportion of the 1,080 who have not block hair ; and that 
taking likewise the short-sighted first, of the 100 wlio are short- 
sighted, 10 must have black hair as well as the same proportion 
of the 1,100 who are not short-sighted. That is, the condition 
which is assumed U) be true is, that the division into claases 
mused by each of the given distinctions should subdivide each of 
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tho classes created by the other distinctioMuiii^l^ same ratio in 
which it subdivides the whole. This condition being tnie^ the 
rule of inference given above is quite correct and free from all 
objection. In the form in which it is usually given it is open to 
objection, and leads to inferences which are not formally valid, 
the events being assumed to be independent where nothing is 
known about the distribution of the properties. But we have 
seen that it is necessary that we should possess some positive 
knowledge of the distribution before we can apply the rule. 

We can now further state the condition or supposition under 
which the inference is valid in the case of our original ex- 
ample : — 


A is probably B j 

^probability == —^ 

B is probably C | 

^ i”), 

A is probably C | 

r _ 1 

^ mil 


The probability of the conclusion will be the product of the 
probabilities of the two premisses, if the subdivision of A created 
by B he subdivided in the sa'/ne ratio in which the whole of B is 
subdivided by C. For example, suppose the probabilities to be 
^ and respectively, and A to be represented by a sample of 3G ; 
then, according to the first premiss, 24 A's in 36 are B, and 
according to the second premiss, and tfie condition assumed, 
8 B’s in these 24 are C : therefore, 8 A’s in 36 are C, — that is, 
the probability of A being G is 3^, or f , which is equal to the 
product of tho probabilities of the two premisses. 

In certain cases, however, it is ^>os8ible to draw valid in- 
ferences without any assumption whatever — I mean those cases 
in which the sum of the probabilities of the two independmt 
events exceeds unity, and in which the two premisses are as in 
tho third syllogistic figure. The rule of inference in such cases 
is as follows: — if the chances of a thing being p and q are, 

respectively, and then the chance of its being both p and q 
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is ^ + ^ - 1 , iWlTffie^haiice of it» being p and not-q is ~ ^ 

if ^ bo greater than where p and q are inde|Kindent. For 

exami)lc, S A’s in 4 are B, and 1 A in 3 is C ; therefore 1 A in 
12 must be both B and 0, — that is, the probability of A being B 
is f , and the i>robability of A being C is J, thci'(;foro the proUa- 
bility, according to the given rule, of A being both B aiui C is 
+ or Let A be 24 men, of whom that is 18, are 
educated, B, and that is 8, are rich, C, then ^ + A‘» 

that is 2, must be both cducat<Hl and rich, and J - J, or tliat 
is 10, both educated and not rich. Similarly, if ^ of A are B 
ami if ij of A arc C, then | of A must he bn.h B and C, and of 
A both B and not C. From the hrst conclusion it follows that 
fcoiiie B’s are C, and some C’s are B. 

§ 7. Exercises. 

1. Fully explain the rm aiiing of the following propositioriH, ami 
draw th(‘ irih fonces wliich follow from them; — 

(d) Tho substance A is probably a mctul. 

(//) B i.s proiiably a prudent man. 

(c) I) will probably pass at the F. A. Examination, 

((/) E will pndiabhy live to the ago of eigbly. 

(e) The .sun will most probably rise to-nionow. 

(/) All virtuima men are probably Irappy. 

{/;) This fo.ssil i.s prolfably carhouiforous. 

(/j) The luminiferous ether probably graviiaU’S. 

2. The probability of a fossil being me.so/.oic i« ^ ; and if it is 
mesu/.oic, the probability of its being cretaceous is ^ ; and if it is 
cretaceous, tlie probability of its being found in the English chalk 
foniiation is Calculate tho probability of the fossil b<ung found in 
the English chalk. 

3. The probability of a new-born child living to the ago of 25 
years is J; and if it lives to that age, the probability of its being well- 
educated is and if it is well-educated, the probability of its being a 
distinguished ijerson is . Calculate the proUibility of the new- bom 
child being a distinguished jHirson. 


R 
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4, Three elements in four are conduct^tWricity; four in 
five are conductors of heat: draw the conclusions follow if the 
total number of elements be sixty. 

6. The population of London is 4,000,000; and there are 500 
distinguished men in all professions, suppose 100 in the medical, 150 
in the literary, 100 in the army and navy, 50 in the church, 25 great 
orators, 25 engineers, 50 scientific men; what is the probability of a 
Londoner being a distinguished man, and belonging to any of these 
professions? 

6. Test the following:-(l) Most A’s are B; most B’s are C: 
therefore some A is C. (2) Most A’s are B; most A’s are 0: there- 
fore some B is C. 

7. The probability of a man’s dying within two years of fever is 
4, of cholera |, of consumption What are the probabilities of his 
dying of fever or consumption, of cholera or consumption, and of 
fever or cholera? 

8. Thirty per cent, of fishes are edible, and twenty per cent, are 
freshwater. Calculate the probabilities of a fish being edible, fresh- 
water, edible and freshwater, edible and not-freshwater, freshwater 
and nut-edible, and not-edible and uot-fireshwatex, 
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A. Canons oh Axioms of the Syllogism aocordino 
TO Logicians. 

§ 1. Lamherfa Caiiona for the ao-oalltd Imperfect Pirpirm,- 
111 oi)i>osition to tho view that all the tigures except the first are 
imperfect, because, they have no canons of their own like the 
‘ llictnm de Omni et Nullo ’ for the firat or perfect figure, and that, 
therefore, syllogisms in those figures must be reduced to the 
first, Lambert (in his Neuea Onjauon, Leipzig, 1704) enunciates a 
distinct canon for each figure, and thus places them all on an 
equality. For tlio fii*st figure Lambert recognizes the * dictum 
de Omni et nullo’ as usual. For tho second figure he lays down 

a canon called * Dictum de Diveraof which is as follows : “ If 

one term be contained in, and another excluded from, a third 
term, they are mutually excluded.” This dictum is as self-evident 
as the ‘dictum de omni et nullo.’ On*applying it to tho sixteen 
possible combinations of premisses it will lie found tliat the 
same \'alid moods are obtained as on any other metliod. It 
holds good in the moods Ceaarcy CameatreSy FeatinOy and Baroho, 
In Geaare the term ‘ C ’ (taking A, B, and C as standing for the 
major, middle, and minor terms ros|»ectively) is included in * B ’ 
in tho minor premiss, and in the major premiss the term ‘ A ' is 
excluded from ‘B’; therefore, according to the ‘dictum do 
diverse,’ ‘C’ and ‘A* are excluded from etich other, that is, the 
inclusion is * No C is A.’ In Bojroko the term ‘A’ is included 

18—2 
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in ‘ B ’ in the major premiss, and the ’ is excluded 

from ‘ B ’ in the minor premiss ; therefore, according t(\ the 
same dictum, * Some 0 ’ and * A ’ are excluded from each other, 
that is, the conclusion is ‘ Some G is not A.’ The ‘ dictum de 
diverse ’ is similarly api)licable to Camestres and Festino^ and thus 
distinguishes the valid from the invalid moods in the second 
figure. 

For the third figure Lambert enunciates the following canon, 
which is called ^Dictum de Exemplo*: — “Two terms which 
contain a common part, partly agree, or if one term contains 
a part which the other does not, they partly differ.” This is also 
self-evident, and may be easily applied to syllogisms in the 
third figure. In the valid mood Darapti of this figure ‘ B ’ is a 
part of ‘A’ in the major premiss, and also a part of ‘C’ in the 
minor premiss, that is, ‘ A ^ and ‘ C ’ have a common part ‘ B ’ ; 
therefore they partly agree, that is, ‘Some C is A,’ according 
to the first part of the ‘dictum de exemplo.’ In the mood 
Fdapton of the same figure the term ‘ C ’ contains ‘ B ' in the 
minor premiss, while ‘ B ’ is not contained in ‘ A,’ according to 
the major premiss ; therefore ‘C’ and ‘A’ partly differ, that is, 
‘ Some C is not A,’ according to the second part of the same 
dictum. The first part of the ‘ dictum de e.vemplo ’ is similarly 
applicable to the other alfirniative moods, and the second part 
to the other negative moods ; and thus it distinguishes the valid 
from the invalid moods in the third figure. 

For the fourth figin-e Lambei-t gives a canon called ^Dictum 
de lieciprocOf which is stated as follows^ : — “ If no M is B, no B 
is this or that M ; if C is or is not this or that B, there are B’s 
which are or are not C.” But it may be more clearly stated 
thus : If a term be included in a second term which is excluded 
from a third, then the third is excluded from the first ; if a 
term l)e included in (or excluded from) a second term which is 
included in a third, then a part of the third is included in (or 

1 Vide UaxiBeVa Aldrich (1810), p. 80; Hamilton’s Lectures, Vol. iv. 
p. 441 ; luid Ueberweg’s Logic, p. 372. 
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excluded The first jmrt is applicahlo to the 

moc*l Camencs^ while the sec-ond part is applicable to the uukhIs 
Bramantipy DimariSy FesajtOy aud Frvsiin/n in the foiu-th l‘i<;uro. 
Both parts of the dictum ai’e self-evident, and require no expla- 
nation. 

Lamlxirt not only abolishes Reduction, and gives a canon 
for each of the so-called imperfect tiguras, but he also estiiblishes 
their independence of the first figure and their o<jnabtv with it, 
by showing that cacli figure is by its nature especially adapted 
for a particular kind of argument, and that we naturally think 
and express our thoughts in certain cases in one figure r nhor 
than in another. “For example, the proposition, Stnue Htonv^ 
altnu't iroiiy everyone will aihnit, because The mwjmt U <t nione 
and attracts iron. This .sylk>gisin is in the third figure. In the 
first, hy conversion of one of its prcmis.scs, it would run thus 

(A) All magnets attract iron ... (major prernij ), 

(I) Some stones are magnols ... (minor pn niiKv) ; 

(I) Some stones iittruet iron ... (conclusion). 

“Hero \vc are iinaccustouicd to the minor pro|H»sition, while 
it appofirs as if we must have all stones under review, iii 
order to pick out magnets from among tliom. On the other 
hand, that the mwjnct is a stoiu; is a proposition whicli far more 
iiat\irally suggests itself, ami demands no cousuleiation. In 
like manner; — d circle J a no square; — for the, arcla u rtutmiy ~~ 
the square not. Tliis proof (ii» the second figure) is ;ts follows, 
when cast in the first : — 

What is not lound is no circle, 

A s(iuarc in not rouml, 

Con:'« qucntIy, Ac. 

“Here the major proposition i« converted hy nic/ms <*f a 
tcD/iinm injinit^is {i.e. contrafa»scd), and its truth is manile-tcd 
to us only through the conHcicju.’^ne.'-.s that all ''ireles arc round. 
For, independently of this proxx)Bitiun, should we not hasitate, — 
there being innumerable things whicli are not round,-- whether 
the circle were on© of tliose which bclongetl U> this aitegoiy ? 
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We think not ; because we are aware. It i?fBflMftJ)arent that we 
use every syllogistic figure there, where the propositions, as biich 
figure requires them, are more fomiliar and more current. The 
difiference of the figures rests, therefore, not only on their form, 
but extends itself, by relation to their employment, also to 
things themselves, so that we use each figure where its use is 
more natural: Tlie First for finding out or proving the Attributes 
of a thing ; the Second for finding out or proving the Difference 
of things ; the Third for finding out and proving Examples and 
Exceptions ; the Fourth for finding oiU and excluding Species of 
a 0e7ius^” 

Mill has the following lines on Lambert and his work: “A 
German philosopher, Lambert, whose Neues Organon (published* 
in the year 1764) contains among other things one of the most 
elaborate and complete expositions which have ever been made of 
the syllogistic doctrine, has expressly examined which sorts of 
arguments fall most naturally and suitably into each of the four 
figures ; and his investigation is characterized by great ingenuity 
and clearness of thought. His conclusions are : ‘ The first figure 
is suited to the discovery or* proof of the properties of a thing; 
the second to the discovery and proof of the distinction between 
things ; the third to the discovery or proof of instances and excep- 
tions; the fourth to the discovery or exclusion of the different 
species of a genus.’ The reference of sy}logism in the last throe 
figures to the ‘ dictum de omni et nullo ’ is, in Lamlxsrt’s opinion, 
strained and unnatural; to each of the three belongs, according 
to him, a separate axiom, co-ordinate and of equal avUhority, with 
that dictum, and to which he gives the names of ‘dictum de 
divenso’ for the 2nd figure, ‘dictum de exemplo’ for the 3rd, and 

‘ dictum de rociproco ’ for the 4th Mr Bailey 

{Theory of Reasoning, 2nd edition, pp. 70 — 74) takes a similar 
view of the subject^.” A similar view is also taken by Arch- 
bishop Thomson and by r>r Martineau. 

I Hjimil ton’s Lectures, Vol. iv. p. 439. 

• Mill's Logic, VoL i. pp. 194 — 6. 
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§ 2. — Thomson regards the following law 

as lie general canon upon which all mediate inference dej>en<i8 : — 

“ The agreement or disagi-eeinent of one conception with another 
is ascertained by a third conception, inasmuch ns this wholly or 
by the same part agrees with both, or with only one, of the con- 
ceptions to be compared'.” 

For the first figure he modifies it thus The agi ooment or 
disagreement of a subject and predicate is ascertained by a third 
conception, predicate to the former and subject to the latter; 
inasmuch as this wholly or by the same part agrees with both, or 
with one only, of the conceptions to 1x5 compared I” 

For the second figure he mexlifics it thus The agreement 
of two conceptions is ascertained by a thiinl conception, which 
stands as prediaite to lK)th; inasmuch as tins wholly or by the 
same part ^rees with both, or with one only, of the conceptions 
to be comiiarod'^.” 

For the third figure he modifies it thus:-" The agrcxinicnt of 
two conceptions' is asceiUvinod by a third conception, which 
stands as subject to l»oth; imusmuch as this wholly or by the 
same part agrees with both, or with one only, of the c<mcei>tion8 

to be comi>aredV' . 

Thomson recognizes only three fig., res, and disnnasos the 
fourth on the ground that, in the conclusion in that figure, what 
was the predicate in a premiss Ixscomcs the subject, and what 
was the leading subj*t in a premiss loonies the pi-edicata 
This he says, is not tho natural order, hut that orrlcr wholly 
inverted The natural oialcr is seen in the first, somewhat 
distorted in the second and third, and whoUy invertod in tho 
fourth against which tho mind rebels*. Those siKxaal canons, 
as wen as the general law, are quite self-evident, and do not 
reauire anv explanation. They are directly applicable to the 
ayllogism in each figure, and make Reduction unnccoHs..ry .md 
superfluous. 

> Thomson’s Imw of Thought (l«Ci), p. Ifi3. 

• Ibid. p. 175. • IW'l. pp. 177-8. 
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§ 3. Whatehjs Canons. — Whately ^dictum de 

Omni et nvXlo ’ as the ultimately supreme Rule or Maxim of all 
reasoning; but as this is not directly applicable to all syllogisms, 
he gives the following two canons for all pure categorical syl- 
logisms : — (1) “ If two terms agree with one and the same third, 
they agree with each other; (2) if one term agrees and another 
disagrees with one and the same third, these two disagi-ee with 
each other 1.” The first is for afiirrnative conclusions, and the 
second for negative. “ On these two canons are built the syl- 
logistic rules or cautions which are to be observed with respect 
to syllogisms, for the purpose of ascertaining whether those 
Canons have been strictly observed or not 2 .” By these rules 
Whately determines the valid syllogisms in each figure, and then 
further confirms those in the 2nd, 3rd, and 4th figures by Reduc- 
tion to the 1st, to which the ‘dictum de oiuni et nulltS’ is directly 
applicable. 

§ 4. Hamilton's Canons. — Hamilton divides all categorical 
syllogisms into Deductive and Inductive. The former are divided 
again into Intensive or Extensive according as the reasoning is 
in the quantity of comprehension or of extension. All extensive 
syllogisms arc I’Cgulated by the canon “What belongs to the 
genus belongs to the species and individual; what is rcp\igna.nt 
to the genus is repugnant to the species and individual, or more 
briefly, what pertains to the higher class pertains also to the 
lower®.” ^ 

He then gives the following three proximate rules by which a 
regularly and fully oxpre.ssed extensive categorical syllogism is 
governed: — (1) “It must have three and only three terms con- 
stituting three and only three proi^ositions ; (2) of the premisses, 
the sumption or major premiss must in quantity be definite, that 
is, universal, and the subsumption or minor premiss in quantity 
affirmative ; (3) the conclusion must correspond in quantity with 
the subsumption, and in quality with the sumption 

^ Whately’s Elements^ 9th edn., p. 54. * Ibid, p. 54. 

* Hamilton’s Lectures^ Yol. ni. p. 303. * Ibid. p. 305, 
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AccordinyjiJiilliilton syllogiaiiis in the first figure only are 
fuliy and regularly expressed, while all syllogisms in the 2nd, Si-d, 
and 4th fiigures are irregularly and imperlectly expressed. I'o 
the former the three rules are, therefore, directly applicable, 
while the latter must be regularly and fully expressed, or, in 
other words, reduced to the iirst figure, l>ofore the rules will Ik? 
applicable to them. He, however, gives Bjiccial rules for the 2n(l, 
3rd, and 4th figures. The.se rules are the same as llio.se we ha\ e 
given in Part III. ch. iii. 

All intensive syllogisms arc regulated by the canon “What 
belongs to the predicate lielongs also to the subject; a hat is 
repugnant to tlic predicate is rc])ugnant to the subject 

In his later writings Hamilton adopts the d<H trine of the 
quantification of the predicate, abolishes the fourth figure-, divides 
the categorical syllogi.sins into (1) unfigurod and (2) figured, and 
gives the following canons: — 

I. “For the un figured syllogism, or that in which the terms 
conqiarcd do not stand to each otlier in the rccipi ocid relation of 
subject and predicate, being in tlic sainc ]?roposition, citlu'r both 
subjects or (possibly) both predicates, the ainon i.s : In so far its 
tw'o notions (notions pi'oper, or individuals), either lK)th agrtK*, or 
one agreeing, the other does not, witli a crunnioii third notion; 
in so far, the.se two noti(»ns do or do not agree with c^ich <.>ther,” 

II. “For the figui-cd .syllogi.sm, in which the terms compaif'd 
aiHj severally subject and predicate, consequently in reference to 
each other, containing and contained in the counter wholes of 
Inten.sion and Extension, the canon is: Wliat worse relation of 
suViject and predicate subsists iKitwcen either of tw-o terms and a 
common thinl tenn, with whicli one, at least, is positively rclaU?<l, 
that relation .subsists Itetween the two terms thein.He.lve.s*” 

Ilarailtoii then gives a canon for each of the three fignr('.s. 
As examples of the unfigurod .syllogism he givc.H the following: — 

* Hamilton’s Lectures, p. 

^ Ibid. Vol, IV. p. 357, and JJisemsioni, pp. 053 — 6. 
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1, All 0 and some B are convertiblif 
All B and all A are convertible ; 

All C and some A are convertible. 

2. A and B are equal, 

B and G are equal ; 

A and C are equal. 

§ 5. Martincau^s Canons ^. — In the chapter bn the Theory of 
Predication we have seen that Dr Martineau holds, for a certain 
class of propositions, the view, according to which the meaning 
of a proposition is that the attribute connoted by the predicate 
belongs to the substance or substances denoted by the subject. 
Consistently with this view, Dr Martineau would give the follow- 
ing axioms for the first three figures. 

For the first figure, in its affirmative relations, the dictum 
would, according to him, appear in some such form as this: — 
“ Where the same nature both has an attribute and is one, the 
attribute it has belongs to the substance in which it is.” Thus 
in the mood Barbara the same nature B has an attribute A in 
the major premiss, and is itself one in the minor premiss, being 
its predicate ; therefore the attribute A which B has, belongs to 
the substance C in which it (B) is, i.e, ‘All C is A.^ 

For the second figure the dictum would bo as follows : — “ If 
the attribute be present with one natinre and absent from another, 
neither of these can be the attribute of tlu^ other.” 

For the third figure it would be as follows: — “Where two 
attributes are co- present in the same sphere, each is an attribute 
of some thing having the other.” 

The true meaning, according to Dr Martineau, of the syl- 
logism “All birds are warm-blooded, all swallows are birds, 
thei-efore all swallows are warm-blooded,” is that in the major 
premiss the subject (birds) is wanted in its denotation, in the 
minor the same word ‘ birds * is wanted in its connotation, and in 
the conclusion the subject ‘ swallows ' is wanted in its denotation 
and the predicate ‘ warm-blooded* in its connotation. 

' Esmyit, Vol. n., ‘Theory of Beaaoning,’ p. 352, 
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§ 6. M Mill g^ves the -following two cak\inns or 
fuiidiaiiiental principles of Syllogism or Ilatiocinatioii : — 

(1) “A thing which co-exists with another thing, which 
other co-exists with a third thing, also co-exists with that third 
thingi.” 

(2) “A thing which co-exists with another thing, with which 
other a third thing does not co-exist, is not co existent with that 
third thing I” 

“ The co-existence meant is,” says Mill, “ that of Injing jointly 
attributes of the same subject. The attribute of l>eiii.g horn 
without teeth, and the attribute of having thirty tooth in mature 
ago, are, in this sense, co-oxistent, l)oth l>eing attributes of man, 
though ex vi termini never of the same man at the same time-*.” 

The first is the principle of affirmative syllogisms, and the 
second of negative syllogisms. Mill thus analyses an alfirmative 
syllogism: — “All men are mortal, all kings are men; all kings 
are mortal The- minor premiss asserts that the attributes 
denoted by kingship only exist in conjunction with those signi- 
fied by the word man. The major assorts that tlio l-ist-menlionod 
attributes are never found without the attribute tif mortality. 
The conclusion is, that wherever the attributes of kingship aie 
found, that of mortality is found also^.” 

“If the major premiss,” continues Mill, “were negative, as 
‘No men are omnipotent,’ it would assert not that the attribute® 
connobid by ‘man’ never exist mihmity but tliat, they never exist 
with those connoted by ‘omnipotent’: from which, together with 
the minor premiss, it is concluded, that the sauio inc<nnpotibility 
exists between the attribute omnipotence and those ooustitutmg 
a king*,” That is, the analysis of a negative syllogism, w-heu 
fully stated, would be as follows: — No men are omuiiH>tent, all 
kings are men; no kings are omnipotent The minor jiremiss 
asserts that the attributes of kingship exist only in conjunction 
with idiose signified by ‘man.’ The major asserts that the last* 

1 Mill’s Logic, Vol i. p. 203. » JUid. p. 201. 

* Ibid. p. 203. 


Ibid, p, 203. 
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narncd attributes never exist with those ‘ omnipo- 

tent.’ The conclusion is, that the attributes of kingship ne»cr 
exist with those connoted by ‘omnipotent,’ or that wherever the 
former are found, the latter are not found. 

For practical purposes, Mill gives the two canons quoted 
above in a different form founded upon the practical mode of 
exjirc.ssing the inoaniiig of a proix)sition. The real meaning of a 
projiosition like ‘All men are mortal’ is that the attribute con- 
noted by ‘man’ exists only in conjunction with the attribute 
connoted by ‘mortal’; that wherever humanity is found, mor- 
tality is also found, — that is, tlio presence of the attribute 
‘ humanity ’ is a sign or mark of the presence of the attribute 
‘mortality.’ Hence the meaning of an affirmative proposition 
may, for practical purposes, be taken to be this, that ‘ the attri- 
bute coniK^tod by the subject is a mark of the atti’ibutc connoted 
by the predicate’; and the meaning of a negative proposition, 
that ‘the attribute connoted by the subject is a mark of the 
absence of the attribute connoted by the predicate.’ For e.xample, 
the proposition ‘No men ai'c perfect’ means that the attribute 
‘humanity’ is a mark of the absence of ‘ pei'foction.’ In accord- 
ance with this mode of expressing the meaning of proposition.^, 
Mill gives the following two axioms or canons for practical 
purposes : — 

(1) “ Whatever has any mark has that which it is a mark 
of,” when the minor premiss is a singular proposition with a 
proper name for its subject. 

(2) “ Whatever is a mark of any mark is a mark of that 
which this last is a mark of,” when the minor premiss as well a.H 
the major is universal. 

For example If the attribute A is a mark of the attribute 
B, and if an object has the attribute A, it has also the attribute 
— that is, an object that hsia the mark (A) has that (B) of 
which it (A) is a mark. Thus the nitvining of the fii-st syllogism, 
given above^i w'ould be as follows : — The objects ‘ kings ’ have the 
mark ‘humanity,’ which is a mark of ‘mortality,’ theiefore the 
objects (kings) have tlio mark ‘morality;’ or taking the term 
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‘kings’ also :|||g|iHMnilK:)tationj the attributes of a king which are 
a i^ark of liuiuiiiiity wliich is a mark of mortality are a mark of 
the last (mortality). The meaning of the second syllogism given 
above would be thus expressed : — The attributes of a king, which 
are a mark of the attributes of humanity, which are a mark of 
the absence of omnipotence, are a mark of the last (absence of 
omnipotence). 

On this A'iew the general formula of a syllogism is as fol- 
lows : — 

Attribute B is a mark of attribute A, 

Attribute C is a mark of attribute B ; 

Attribute C is a mark of attribute A. 

Here B corresponds to the middle term, and A and C to the 
two extremes, the major and the minor terms. 'Tlie first stitc- 
ment must he true in all and the second in all or in som^ 
and the conclusion accordingly in all or in some cases. 

Barhara and Darii arc thus expressed : 

1. In all cases B is a mark of A, 

Id all (or in some) cases C is a mark of B ; 

In all (or in some) ca^es C is a mark of A. 

Cdarmt and Ferioy thus: 

2. In all cases B is a mark of the absence of A, 

In all cases (or in stnnc cases) C is a mark of B ; 

. *. In all cases (or some cases) C is a mark of the abr>ence of A. 

Mill gives canons for the first figure only, as the other figures 
can easily be reduced to that, and considers “ the two elementary 
forms of the first figure as the universal types of all correct 
ratiocination, — the one wiieu the conclusion to i>c proved is 
aifirmative, and tho other when it is negative, even though 
certain arguments may have a tendency to clothe themselve.s in 
tho form of the 2nd, 3rd, and 4th figures; which, however, cannot 
[KJssibly happen with the only class of arguments whicli are of 
first- I’iite importance, those in which the conclusion is au univer- 
sal afhnnative, such conclusions being suscei>tiblc of proof in the 
fii*st figure alone.” 
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B. — Thk Dilemma according to Logicians. 

Whately^ defiaes the true Dilemma aa “a conditional syl- 
logism with several antecedents in the major and a disjunctive 
minor.” 

MansQp defines the Dilemma as “a syllogism, having a con- 
ditional major premiss, with more than one antecedent and a 
disjunctive minor.” 

Both Whately and Mansel give the following forms : — 

I. Simple Constructive — 

If A is B, 0 is D ; and if E is F, C is D, 

But either A is B, or E is F ; 

0 is D. 

II. Complex Constructive — 

If A is B, 0 is D ; and if E is F, G is H, 

But either A is B, or E is F ; 

Either C is D, or G is.H. 

III. Destructive (always complex) — 

If A is B, 0 is D ; and if E is F, G is H, 

But either 0 is not D, or G is not H ; 

.% Either A is not B, or E is not F. 

Whately exdvdei the following fomis among others on the 
ground that they “ hardly difi’er from simple conditional (that is 
Hyiwthetical-categorical) Syllogisms” : — 

(1) If A is B, C is D, E is F, and G is H, 

But neither 0 is B, nor E is F, nor G is H, 

A is not B. 

(2) IfAisB, OisB, 

If A is E, G is H, 

But neither C is B, nor Q is 
A is neither B nor E. 


^ ElanctUnt p. 72. 


* Mansers AldHek, 1849, p. 93. 
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(3) ^ also E is F, 

But either 0 is not D, or E is not F, 

• *. A is not B. 

“The Dilemma is sometimes exhibited,” says Mansel, “in 
another form as a conditional syllogism in which the consequent 
of the major premiss is disjunctive, and the whole denied in the 
minor, — e.g. * If A is B, either C is D, or E is F, or G is H; but 
neither C is D, nor E is F, nor Q is H ; therefore A is not B.’ 
This form is given by Wallis' as well as by Wolf and Kant. 
But it is a perversion of the Dilemma proper, and introduces no 
distinction whatever, being merely a common disjunctive syl- 
logism, as is shown by Wallis himself.” 

Professor Fowler"^ defines the Dileinma os “a ccmiplex syl- 
logism of which one premiss is a conjunctive (hypothetical), and 
the other a disjunctive proposition.” He follows in the main 
Mansel and Whatoly, differing from them only in one i>oint, 
namely, that the antecedent of the conjunctive premiss may be 
single as well as double. Thus ; — 

If A is B, C is D and E i& F, 

But either 0 is not D, or E is not F ; 

A is not B. 

Here the antecedent is singla 

Three other forms given by Professor Fowler are tljo same as 
those given by Mansel and Whately. 

professor Jovotm fofiows Whately and Miinsol, and adopts all 
their forms. 

Thomson^ defines the Dilemma as “a syllogism with a con- 
ditional premiss, in which either the antecedent or consequent is 
disjunctive.” He gives the following forms of it ; 

(1) If A is B or E is F, then C is D, 

But either A is B or E is F ; 

(J is D. 

' Wallis’s lib., ra. cap. 19. 

* Deductive Logic, Ctli cd., pp. 116 — 119* 

» Thomson’s Laws of Tlwught, pp. 203 — 6* 
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(2) If A is B, then 0 is D or E is F, 

But neither C is D nor E is F ; 

A is not B. 

(,'J) If some A is B, either the M that are A , or the N that are 
A, are B, 

But neither the M that are A, nor the N that are A, are B; 

A is not B. 

Hamilton ^. — “If the sumption (z.e. the major premiss) of a 
syllogism be at once hy[)<>thetical and disjunctive, and if in the 
subsumption (minor premiss) the whole disjunction, as a conse- 
quent, be sublatod {i.e. denied), in order to sublate tlie antece- 
dent in the conclusion ; such a reason iiig is called an Uyfothetlco- 
dUjunciivQ syltogum^ or a Dilemma. The form of this syllogism 
is the following ; — 

“ If A exist, then either B or C exists ; 

But neither B nor C exists ; 

A docs not exist.” 

“In the sifting of a proposed dilemma, the following points 
should be carefully examined: — ^*(1) Whether a veritable conse- 
quence subsists between the antecedent and consequent of the 
sumption ; (2) whether the opposition in the consefjucnt is 
thorough-going and valid; and (3) whether in the subsumption 
the disjunctive members are legitimately sublated. For the 
example of a dilemma which violates these conditions, take the 
following : — 

If virtue were a habit worth acquiring, it must insure either power, 
or wealtl^, or honour or pleasure ; 

But virtue insures none of these ; 

Therefore, virtue is not a habit worth attaining. 

Here: — (1) The inference in general is invalid; for a thing 
may be worth acquiring though it does i»ot secure any of those 
advantages enumerated. (2) The disjunction is incomplete ; for 
there are other gotxis which virtue insures, though it may not 

' Hamilton’s LectureSf Vol. in. p. 350. 
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insure those |pHi«|ip»e(L (3) The subsumption is also Ticious; 
for# virtue has frequently obtained for its possessors the very 
advantages here denied.” — BarmUoD^ VoL III. pp. 352 — 3. 


C.— Note on Mixed Syixooisms kroakdkd dy some 
Logicians as Immediate Inekeenoes. 

Hamilton in his later writings regards Mixtxl Syllogisms (tho 
Hypothetical and Disjunctive Syllogisms, &c., of Logicians) tis 
Immediate lufei cncos. 

He says : — “ It has been a matter of dispute among logicians, 
whether the class which I call explicative {vis. the Hypothetical 
and Disjunctive S^'llogisms) be of Mediate or Immediatt? Infer- 
ence. Tho immense majority hold them to b<d mediate; a small 
minority, of which I reciillect only the names of Kant [Fislicr, 
Weiss, Bouterwek, Herlmrt], hold them to be immediate. The 
dispute is solved by a distinction. Categorical inference is 
mediate, the medium of conclusion being a term; the HyjK)theti- 
cal and Disjunctive Syllogisms are mediate, tho medmm of con- 
clusion being a proposition ^ — that which I call tho Explinatum. 
So far they both agree in being mediate, but they differ in four 
points. The first, that^the medium of tho Comparative syllogism 
is a term; of the Explicative, a proposition. The second, that 
the medium of the Comi)arative is one; of the Explicative, moitJ 
tlian one. The third, that in the Comparative the medium is 
always the same ; in tho Explicative, it varies according to the 
various conclusion. The fourth, that in the Comparative the 
medium never enters the conclusion; whereas, in the Explicative, 
the same proposition is reciprocally medium or conclusion^.” 

Again, (1) “ They (Hypothetical and Disjunctive Syllogisms) 
are not composite by contrast to the regular syllogism, but more 
simple; (2) if inferences at all, they are imnwdiute and not 

* Lectureiff Vol. iv. p. 

R. 19 
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meidiat©; (3) but they are not prepamtiona 

(explications) for argumentation V* 

Hamilton gives the following examples among others : — 


“ A. — CONJTJNCTIVK 

1. If A be D} A is C; 

2. If B be A, B is not non-A ; 
8. If B be not A, B is non-A ; 
4. If E be not D, E is not 0 ; 


HyrOTHETICALS. 

A, being D, is 0. 

A, not being C, is not D. 
j B, being A, is not non-A. 
( B, being non-A, is not A. 
{ B, not being A, is non-A. 
{ B, being non-A, is not A. 
I E, not being D, is not 0. 

I E, being C, is D. 


B. — Disjunctivk 
If B be either A or non-A ; 


Hyvotheticals. 

( B, being A, is not non-A. 
* ( B, being uou-A, is not A. 


*Jf* means suppose thatf in case thai^ on the supposkion^ hypo- 
thesu^ under the condition^ under the thought thai^ it being supposed 
possible; .*. &c., means then^ therefore^ in that case, &c. &c. 
actually eitkerV* 

Following Hamilton and others, Professor Bain treats of 
Hypothetical and Disjunctive Syllogisms under the head of 
Immediate Inferences, and exhibits them as follows : — 

“ In the Conditional Proposition — If A is B, C is D, the 
equivalent is, A being assumed to be B, it follows that C is D. 
There is no inference in this casa Accepting ‘ A is B,’ we accept 
“*0 is D’; this is another expression for the same fact” . . . 
“A seoond form of so-called conditional inference is, that the 
denial of the consequent is the denial of the antecedent; *0 is 
not D, therefore A is not B.* If the weather is fine, we go to the 
country ; * we are not going to the country, therefore, the weather 
is not fine.’ Tins is sHU mere formal equivalence. It is implied 
in what has already been stated. It is not a distinot fihct but 
•the same fact, in obverse’' ” 

i VoL IV. p. 888. » lUA. pp. 890-91. 

’ Bain's 2nd ed., p. 117. 
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« Tbfi Dify^iiiiffMiiKpoBitioQ m&j appear in the following 
fom^ : — 

*' L A ia either B or 0. 

II. Either B or 0 exist*, 
ni. Either A is B, or G is D. 

“ * He is either a fool or a rogue,* means * If not a fool, he is a 
rogue, and if not a rogue, he is a fool.* Otherwise, * Not being a 
fool, he is a rogue,’ and ‘ not being a rogue, he is a fool.’ These 
are all equivalent forms; and the supposed reasoning consists 
merely in electing one altwuative, according to the fjicts of the 
case. The datum being, ‘ he is not a fool,’ wo use the alternative 
* he is a rogue,’ and so on^.” 

“The Dilemma combines a conditional and a disjunctive 
proposition. If the antecedent of a conditional is made disjunc- 
tive, there emerges what Whately calls a simple C<m»trucdve 
Dilemma. If either A or B is, 0 is; now, either A or B is; 
therefore C is.” “ The consequent being made disjunctive, gives 
the more usual tyjje If A is, eitlier B or C is. If the barometer 
falls, there will be either wind or rain. Various eupiK>8itiona 
may bo made, bringing out the possible alternatives. Thus : — 

* (1) A is ; then, B or 0 is. 

(2) C is not ; then, if A is, B is. 

(B) C is ; then, if A is, B is not. 

(4) B is ; then, if A is, 0 is not. 

(5) B is not ; th^n, if A is, C is. 

(6) B is not and C is not ; then, A is not. 

** This last (6) is the trm dilemma which is Destructim!* 

“Anottier form of simple dilemma is : — If B is, A is ; and if C 
is, A is. Now, either B or C Is. Whence A is* " 

That Mixed Syllogisms are mediate inferenoes and not imme- 
diate, wiU be evident from the following considerations:— 

I. In a mixed syllogiam there are tharec namely, 

the two premisses and the conclusion,— as in a pure syllqgiinii. 
The oondusion does not follow from one premiss alone lait fi*om 

* Bain's Dednustion^ Snd ed., p. 119. * IMd. p. 121, 

19.^2 
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the two taken together. In a hypothetfBSPR5^3rical syllogism, 
for example, the major premiss is a hypothetical proposition, the 
minor premiss a categorical one, and the conclusion also a cate- 
gorical: “If A is, B is; A is; therefore B is;” here the major 
premiss expresses the dependerwe of the existence of B on the 
existence of A, and is not a combination of two propositions as 
erroneously maintained by some logicians. The minor premiss 
‘ A is ’ is a categorical proposition, affirming that A exists. It is 
not the same as the antecedent of the major premiss, which 
expresses the mere idea, thought, or simple apprehension of the 
existence of A. It is a proposition with a subject and a predi- 
cate, while the antecedent of the major premiss is merely a 
many- worded term. The two can not be regarded as identical, 
unless a term and a proiK)sition are identical. The conclusion 
‘ B is ’ is likewise not the same as the consequent of the major 
premiss. It is a categorical proposition affirming that B exists, 
while the consequent is a many-worded term, expressing the 
mere idea, thought, or simple apprehension of the existence 
of B. 

The major premiss does not affirm that A exists or that B 
exi.sts. Its antecedent and consequent are not two categorical 
propositions, but two many-worded terms. It expresses only 
the relation of dependence of the consequent on the antecedent, 
and says nothing as to the real existence of either. It lays down 
the general rule that wlierever A is, B is, — that the existence of 
B accompanies every case of the existence of A. The minor 
premiss * A is ’ asserts that this is a case of the existence of A. 
Whence it is inferred that there is a case of the existence of B, 
accompanying thii case of the existence of A, or, in other words, 
Uiat * B is * (conclusion). 

The minor premiss may be taken as a hypothetical proposi- 
tion, with ‘this case’ understood for its antecedent; thus, “if 
this case is, A is.” From this and the original hyx>othetical major 
premiss follows the conclusion, that “ if this case is, B is,” or, in 
other words, that ‘ B is ’ (conclusion), taken os a hypothetical 
proposition with ‘ this case’ understood for its antecedent. 
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In the desfg0^liifi£$gfn ** If A is, B is; B is not; therofore A 
is ngt,” the major premiss is hypothetical, and the minor premiss 
and the conclusion are categorical propositions as in the cimstriuh 
tive form. The diiSerences between tlie two forms are (1) that 
the minor premiss and the conclusion are affirmative in the con- 
structive form, and negative in the destructive, and (2) that the 
minor premiss of the one and the conclusion of the other have 
the same subject and predicate, but dijfer in Thus (1) 

the two affirmative propositions *A is^ and ‘B is’ are the minor 
premiss and the conclusion, respectively, in the constructive 
form, and the two negative propositions *B is not* and ‘A is 
not’ are the minor premiss and the conclusion, respectively, in 
the destructive form. (2) ‘A is* is the minor premiss in the 
constructive form, and *A is not’ is the conclusion in the destnio 
tive form; in the former *B is* is the conclusion, and in the 
latter *B is not’ is the minor premiss. The conclusion of the 
one has the same subject and predicate as the minor premiss of 
the other. From this fact has probably arisen the mistaken 
notion that in these syllogisms ‘ the minor premiss and the con- 
clusion indifferently change places*.* Hamilton wiys : “The 
fourth, that in the Comparative the ra<xliiim never enters the 
conclusion; whereas in the Explicative (i.e. hypothetical syl- 
logisms, &c.) the same proposition is reciprocally medium or 
conclusion.” Now, the proposition is not the same. Its subject 
and predicate only ara the same, but its quality is different 
The minor premiss of the one, and the conclusion of the other, 
can not be regarded as the same, unles.s an aflirmative and a 
negati\’e proposition, having the same subject and predicate, are 
the same, — unless A and E, A and 0, E and I, I and 0, am 
identical. With equal justice might the conclusion in one, and 
the minor premiss in the other, of the two forms, namely, affir- 

* This point is differently interpreted by Professor Bobertson 
(Ifind for 1877, p. 264) and Mr Keynes {Formal Logic, p. 264). They 
consider it to be a blunder, from which, I think, Hamilton is free, as 
is evident firom the examples given by him and quoted in this book 
on page 289. 



294 


NOTE ON MIXED SYlXOGfSlta 


matim and negative, of the following c ii Wf ii Bi ig i syyllogism be 
regarded as identical 

1, Jjgirmative Categoricals:— 

(!) All men are mortal, (2) Ail men are mortal. 

All kings are men. Some kings are men, 

AU kings are mortal. .% Some kings are mortaL 

2. Negative Categoricals : — 

(1) All men are mortal, (2) All men are mortal, 

All kings are not mortal, No kings are mortal, 

AU kings are not men. . •. No kings are men. 


1. Corresponding Constructive 
(1) If all kings are men, all 
kings are mortal; 

Ail kings are men; 

•% AU kings are mortal. 

2. Corresponding Destructive 

(1) If all kings are men, all 
kings are mortal ; 

All kings are not mortal, 

All kings are not men. 


Hypothetical-categorioals : — 

(2) If some kings are men, some 
kings are mortal ; 

Some kings are men ; 

. *. Some kings are mortal. 

Hypothetical-categoricals : — 

(2) If some kings are men, some 
kings are mortal ; 

No kings are mortal, 

No kings are men. 


The minor pi’omisa in one and the conclusion in the other of 
the ajfirmoUive and negative categoricals hare the same subject 
and predicate, and stand to each other in the same relation in 
which the minor premiss in one and the conclusion in the other 
of the mnstruotive and destructive hjpothetical>categoricals stand 
to each other. But who would maintain that in those categorical 
syllegisms, *Hhe minor and the conclusion indifferently change 
places,” or that ** the same proposition is reciprocally medium or 
conclusion”? 

XI. In a mixed syUogism there are three terms as in a pure 
syUogisxn. In the example taken above, the consequent as a 
many«woxded term, is the m^jor term, the antecedent as a many* 
worde^ term, is the middle term, and *• this case*^ or * Um ease in 
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question* the minor term. This will be e^dent^ if 

th# mixed syllogism is reduced to the pum form . — 

(i) Oategoric&l : 

ETety ease of the existence of A is a ease of the exiatenoe of B ; the 
ease in question (or this case) is a case of the existence of A: therefore 
the ease in question (or this case) is a case of the existence of B. 

Here the three terms are — (1) case of the oxistonoo of B 
(major term), (2) case of the existence of A (middle term), and 
(3) the case in question or this case (minor term). (2) is the 
middle term to which (1) and (3), tho two extremes, are re- 
lated ;~that is, a relation betweei. (1) and (3) is established 
from a relation of each of them to a third (2) or middle term, as 
in the case of a categorical syllogism. 

(ii) Hypothetical : 

If A iB» B is*, if this case is, A is : therefore if this case is, B is. 

This is a pure hypothetical syllogism in Barbara. Hero the 
middle term is the antecedent in the major premiss, and con- 
sequent in the minor, as it should be in that mood. 

From this it is evident, tliat the objection that a mixed syl- 
logism has no middle term, and consists of two terms only, is 
Bntirely unfcjundod. It has arisen from a misunderstanding of 
the true nature of the hypothetical major premiss, which has 
been erroneously regarded as consisting of two propositions 
instead of two many- worded terms. It is also evident that tho 
middle term is not^ as Hamilton says, a proposition, but a many- 
worded term. 

III. IfAisB,OisD; 

A being B, C is B. 

This is the form in which a mixed syllogism regarded as an 
immediate inference is stated ; and it Is argued that the oon- 
elusion follows immediately from the premiss, and that no 
miiior premiss is necessary. Now, it can be shown that a 
osiegorioal syllogism may likewise be stated in the abo|e form ; 
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and should it, therefore, be regarded t 4 Hiiniiy|g|diate infer- 
ence 1 


All men are mortal, 

All kings, being men, are mortal. 


Here also tlie conclusion follows from the premiss. But it 
is evident that the conclusion is but a short or abridged state- 
ment of two propositions, namely, the minor premiss, ‘ all kings 
are men,’ and the conclusion, ‘all kings are mortal.’ Some 
logicians indeed actually maintained that even in the categorical 
syllogism, the minor premiss is imnecessary, that the conclusion 
follows from the major premiss. Thus they would regard cate- 
gorical syllogisms as consisting of two propositions only, and con- 
sequently as immediate and not as mediate inferences. But we 
have seen (pp. 258 — ^9) that the conclusion does not follow from 
the major premiss alone, nor from the minor alone, but from the 
major and the minor taken jointly. And this is true of mixed 
syllogisms as well as of categoricals. The conclusion * A being B, 
0 is D,’ is merely a short or abridged statement of two pro- 
positions, namely, the minor premiss ‘A is B,’ and the con- 
clusion * C is D.’ 

Hero may bo noticed an objection raised by Professor Bain. 
He sees no real inference in mixed syllogisms. By real inference 
he means a proposition that is not contained in, or implied by, 
the premiss or premisses. This objection is founded on a mis- 
understanding of the true nature of dedubtive inference. It is 
equally applicable to categorical syllogisms. In these also the 
conclusion is not a real inference, but a proposition which is 
contained in, or implied by, the two premisses. Without dis- 
puting about words, it may be said that the inference is tnediate 
and real in mixed syllogisms, if it is mediate and real in cato- 
goricals. 
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B. — Note on the Redtjotion of Inducjtive Bea.bonino 
TO THE Syllogistic Form. 

The fundamental principles of Inductive Reasoning (what- 
ever be their origin and nature) are the two Laws of Causation 
and Uniformity of Nature. The first law includes the two 
propositions — (1) every phenomenon has a cause, and (2) the 
cause of a phenomenon is the invariable, or, as Mill says, the 
unconditionally invariable antecedent of the phenomenon. The 
second law means that (3) the same cause or antecedent will, 
under the same circumstances, produce the same eftbet. All 
inductive reasonings are conducted either directly in accoitlance 
with one or other of these laws or with laws that follcjw from 
them. For example, from the second proposition of the first 
law follow such laws as the following given by Professor Bain ‘ ; 
(4) ‘ whatever antecedent can be left out^ without prejudice to the 
etloct, can be no part of the caiuse ;* (6) ‘ when an antecedent 
can not he left oxit without the consequent disapi)eiiring, such 
antecedent must be the cause or a part of the cause (6) * an 
antecedent and a consequent rising and falling together in 
numerical concomUance are to Ijo held as cause and effect,’ and 
also the following : (7) ‘ if two or more instances of a phenome- 
non imder investigation have only one circumstance in common, 
that circumstance is tlje cause (or effect) of the phenomenon;’ 
(8) ‘ if an instance where a phenomenon occurs, and an instance 
where it docs not occur, have every circumstance in c-ommon 
except one, that one occurring only in the first ; the circumstance 
present in the first and absent in the second, is the cause, or a 
part of the cause, of the given phenomenon’*. 

1 Bain’s Induction, 2nd ed., pp. 47, 48, 67. 

* That the propositions marked (4), (5), (6), (7), and (8) follow 
from the proposition marked (2) can be shown as follows: — 

(4) is the converse of the obverse of (2). Obvert (2), and then 
convert the obverse ; — the cause of a phenomenon is not the variable 
antecedent of th^ phenomenon — [E, obverse of (2)]. (1) Tliai which 
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Examples of InductiYe BeasoiUBg :~ 

(1) The antecedents ABC prodnoe the oonseqnents a h o 
»» It A B D ff a h d 

tf ff ADE ff ff ade 

«> II A B F „ „ a e f 

The antecedent A is the cause of the phenomenon a ac- 
cording to the principle— a derivative one — ^marked (7) above, 
and called the Canon of the Method of Agreement. This induc- 
tive reasoning may be easily reduced to a syllogism which has 
for its major premiss the canon, and for its minor the data of the 
I'easoning, that is, the instances of the phenomenon. The syl- 
logism is a hypothetical-categorical one, and is as follows ; — 

If two or more instances of a phenomenon under investigation 
have only one circumstance in common, that circumstance is the 
cause of the phenomenon (major premiss). 

The four instances given of the phenomenon a under in- 
vestigation have only one circumstance, namely, A, in common 
(minor premiss). 

is the variable antecedent of a phenomenon, or, in other words, which 
‘ can be left out without prejudice to the effect,’ is not the cause of the 
phenomenon (E, converse of the obverse). 

(6) is the converse of (2), which, being a dejinition, may be con- 
verted simply, (5) That which is the invariable antecedent of a phe- 
nomenon, or, in other words, which ‘cari not be left out without 
the consequent disappearing,’ is the cause of the phenomenon [A, 
converse of (2)]. 

(6) is a mathematical inference from (2). The cause and the 
effect increase or decrease together. AsB 2Ase2 B, or nAssnB. 

(7) follows from (4) and (5) taken together. By (4) the ciiniun- 
stauces which are not common to all the instances of the pheno- 
menon, that is, which ‘ can be left out without prejudice to the effect,* 
can be no part of the cause. By (6) the circumstance which ^ 
common to all the instances, that is, which 'cannot be left out wi^« 
out the consequent disappearing,* is the cause or a part of the cause 
of the ph^omenon. 

(8) I<^w8 likewise from (4) and (5) taken togetl^. 
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That^lvmUiiUUioe A is the cause of the phenomenon a 
(the conclusion). 

Or, the syUo^sm may be stated in the form of a categorical 
as follows : — 

The invariable antecedent of a phenomenon is the cause of 
tile phenomenon (major premiss). 

A is the invariable antecedent of the phohomonon a (rrxinor 
premiss). 

A is the cause of the phenomenon a (the conclusion). 

(2) The antecedents ABC produce a b c 
»f It B 0 ,, b c, 

The antecedent A is the cause or a part of the cause of 
the phenomenon a according to the principle — also a derivative 
one— marked (8) above, and callod the Canon of the Method of 
Difference. This inductive reasoning may be likewise reduced to 
the syllogistic form as follows 

If an instance where a phenomenon occurs, and an instance 
where it does not occur, have every circumstance in common 
except one, that one occurring only in the first ; the circum* 
stanco present in the first and absent in the second is the cause, 
or a part of the cause, of the given phenomenon (major premiss). 

An instance ABO, a b c, where the phenomenon a occurs, 

and an instance B C..«i..b c, where it does not occur, have every 
circumstance in common except one, namely, A, that one oc- 
curring only in the first (minor premiss). 

Therefore, the circumstance A present in the first and absent 
in the second is the cause, or a part of the cause, of the given 
ph^omenon a (conclusion). 

Or, as follows : — 

When an antecedent can not be left out without the con- 
sequmit disappearing, such antecedent must be the cause, or a 
part of the cause, of the consequent (mi^or premiss). 

The antecedent A can not be left out without the consequent 
a diaappearing*(tnmor premiss). 
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Therefore the antecedent A must be a part of 

the cause, of the consequent a. o 

Similarlj, other inductive reasonings may be reduced to the 
syllogistic form. 

Let us take as a concrete example the first one we have 
given in the chapter on the Different Kinds of Reasoning (page 
123):— 

Air expands by heat. 

Water expands by heat, 

Mercury expands by heat. 

Copper expands by heat, 

&c. <&c. 

,% All material bodies expand by heat*. 

Here the antecedent circumstances are the material bodies 
plits heat, and the consequents or effects are the same bodies 
pliu the phenomenon of expansion. All the antecedents agree 
in the circumstance of being heated material bodies ; and, there- 
fore, according to the Canon of the Method- of Agreement, this 
circumstance is the cause of the phenomenon of expansion, that 
is, in the given instances, heat being the invariable antecedent 
of expansion is the cause of this phenomenon. More accurately, 
the different steps of the argument may be stated as follows : — 
(1) Air and other bodies expand by heat, the expansion of these 
bodies is a phenomenon; therefore it has a cause, according to 
the principle ‘every phenomenon has a cause;’ (2) the invariable 
antecedent of this phenomenon is the ai^plication of heat, as 
shown by the given instances ; therefore, according to the prin- 
ciple, namely, ‘the invariable antecedent of a phenomenon is the 
cause of the phenomenon,’ the application of heat to material 
bodies is the cause of the expansion in the given instances ; and 
(8) according to the principle, namely, Hhe same antecedent or 
cause will, under the same circumstances, produce the same 
effect,’ it may be inferred that the application of heat to other 

^ This proposition is not universally true. See an exception on 
page 75. But that does not affect the Hue of reasoning adopted here. 
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material b^HSS^Is’well as to the same in future, will produce 
ei^ansion; or, in other words, all material bodies expand by 
heat. The different steps may be thus stated syllogistically : — 

(1) Every phenomenon has a cause, the expansion of air and 
other bodies by heat is a phenomenon ; therefore it has a causa 

(2) The invariable antecedent of a phenomenon is the cause 
of the phenomenon, the application of heat is the invariable 
antecedent of the phenomenon of expansion in the given in- 
stances ; therefore the application of heat is the cause of fJ»e 
phenomenon of expansion in the given instances. 

(3) The same antecedent or cause will, under the some cir- 
cumstances, produce the same effect or consequent, — that is, if a 
certain antecedent produces, under certain circumstances, a certfiiu 
consequent, then it will, under the same circumstances, produce 
the same consequent; the antecedent, namely, the application of 
heat to material bodies, under the circuinshinccs of there Ixung 
no counteracting .agencies, produces the consequent, namely, the 
expansion of those bodies ; therefore the same antecedent, namely, 
the application of heat to material bodies, under the same cir- 
cumstancas of there being no counteracting agencies, will produce 
the same consequent, namely, the expansion of those material 
bodies. 

Thus all inductive rcuisonings, like mathematical (sec p. 123), 
may be reduced to the syllogistic form : usually their conformity 
to an axiom, principle, law, canon, or rule recognized as true is 
regarded as a sufficient proof of their validity, even as consti- 
tuting their validity itself ; but in all cases where they are valid, 
they are capable of being reduced to the syllogistic form. In 
Physics, for example, conformity to the principles of causation 
and of uniformity of nature, or to the canons and rules derived 
from them, is regarded as constituting the validity of the reason- 
ings; but we have seen that, taking the principles or the canons 
as major premisses, and Uio data as minor, we can, in all oases, 
construct syllogisms which have the same conclusions as the 
reasonings themselves ; and the best test of the validity of the 
reasonings is the possibility of their reduction to tlie syllogistic 
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form ; 11117 weakness in the argument is sWS^^SSSSs^ to light bj 
this process. < 

To see clearly what premisses have been assumed, or, on what 
data^both principles and facts—the conclusion ultimately rests, 
it is necessaiy to reduce a reasoning or a train of reasoning to 
the syllogistic form. In this form every step of the argument 
will be clearly exhibited and every proposition required to prove 
the conclusion laid bare, and should there be any error in the 
proem of reasoning, it will be brought to light by the axioms, 
canons, or rules of Deductive or Syllogistic Logic. Of course, if 
there be any falsity or fallacy in the ultimate data—if any 
universal principle or any particular fact has been unwarrantedly 
assumed— it can not be detected by those axioms, canons or rules; 
nor can it be detected by the canons and rules of any Logic, as 
understood by British Logicians. For the particular fact^ the 
ultimate appeal must be made to observation, external or in- 
ternal; and for the universal principle the appeal is made ( 1 ) to 
the Experience of the Individual, that is, to Repeated Experience 
and Generalisation (the Empirical or Experiential Theory); or 
( 2 ) to Intuition, that is, to Immediate Knowledge by the Reason 
(the Intuitional Theory); or (3) to the Forms and Categories of 
the Mind (the A-priori or Kantian Theory); or (4) to the Ex- 
perience of the Rape, that is, to Inherited Tendencies and Ex- 
perience (the Evolutional Theory), The first question can be 
decided only by the special sqience to which the fact belongs; 
and the second question by the science which treats of the origin 
and nature of universal principles, and which has been variously 
called Metaphysics, the Science of First Principles, the Science 
of the most General Laws^ 
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E. — ^Thb Nature and Province of Objective Logic. 

The imvM * Objective Logic/ and the thing signified by it, are 
comparatively new. I intend, therefore, to give here eitracts 
ftxjm the writings of Logicians with a view to indicate tlie nature 
and province of the thing as conceived by them. 

§ 1. Hamilton's View, 

“The doctrine... which expounds the laws by which our 
scientific procedure should be governed, in so far as those lie in 
the forms of thought, or in the conditions of the mind itself, 
which is the subject^ in which knowledge inheres, — this Science 
may be called Formal^ or Subjective, or Abstract, or Pure Logic. 
The Science, again, which expounds the laws by which our 
scientific procedure should be governed, in so far as these lie in 
the contents, materials, or objects, about which Knowledge is 
conversant, — this Science may be called Material, or Objective, or 
Concrete, or Applied Logic h” 

§ 2. MilVs View, 

In Mill’s writings the name ‘objective Logic’ rarely, if ever, 
occurs ; but the thing is to be found in abundance. Ho defines 
and treats of the thing in his Examination of HamUtoiis PhUo- 
sophg and also in his System of Logic, and expountls and criticises 
logical doctrines from that point of view. There is, however, a 
difierence between the thing as conceived in the Examination, 
and the thing as treated of in the Logic. In the former he 
speaks of concepts, judgments, and reasonings, and requires 
that they ^ould be right or true, that is, that they should 
agree with fact or reality. In the latter he treats of phe* 
nomena or facts themselves: names, for instance, stand for 
things ; propositions for relations of things ; and arguments are 
about the zeilationa of those relationa In the Logie he gives up 

^ j^amilton's Lectures, Yol. it. p* 231. 
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concepts and judgments, and oondemn^BSSfilQKbs of predica- 
tion, which are founded upon ideas of things, and not upon things 
or phenomena themselves. The Logic^ therefore, treats of things 
and their relations ; and it is from this point of view that he 
finds the Syllogism guilty of the petitio principii^ and Immediate 
Inference as no inference at all 

Mill’s conception of Logic has thus two phases : — 

(1) In the first phase Logic is conceived to treat of con- 
cepts, judgments, and reasonings as agreeing with things. 

(2) In the second phase, Logic is conceived to treat of things 
or phenomena themselves, and of their relations and correlations. 

Among English Logicians Mill, in fac^ seems to occupy an 
intermediate position between such Subjective Logicians as 
Hamilton and Mansel, and such Objective Logicians as Spencer 
and Lowes ‘. 

§ 3. Spenoei^a View. 

distinction exists which, in consequence of its highly 
abstract nature, is not easily perceived, between the science of 
Logic and an account of the process of Reasoning The distinc- 

tion is, in brief, this, that Logic formulates the most general laws 
of correlation among existences considered as objective ; while an 
account of the process of Reasoning, formulates the most general 
laws of correlation among the ideas corresponding to those exist- 
ences. The one contemplates in its propositions, certain con- 
nexions predicated, which are necessarily involved with certain 
other connexions given ; regarding all these connexions as exist- 
ing in the nonego^not, it may be, under the form in which we 

» On the difference between Formal Logic (Hamilton’s view) and 
Material Logic (the first phase of MilTs view of Logic), see Venn, 
Loffie of Chame^ 2nd ed. chapter x., “Discussion of some of the 
Principal Views as to the Nature and Province of Logic, Material and 
Conoeptualist,” On difference between the two phases, briefly in- 
dioatod above, of Mill's conception of liogio, compare Ueberweg’s 
distinction of ljog|i:«nd Metaphysics. ^ Logic, % 1, 2, 3, 
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know them, bffc in some form. The other contemplates the pro- 
cess^n the ego by which these necessities of connexion come to 
be recognised. 

“Why this distinction has eluded observation, it is not 
difficult to see. Logic on the one hand, and the theory of Reason- 
ing on the otlier, deal with relations from which all concrete 
terms are, as far as possible, expelled. They are severally obliged 
to use some terms (which, however, are by preference symbolic, 
so that they may express indifferently any kind of existence, 
attribute, action, or even relation) ; otlierwisc tlie relations dealt 
with can not bo expressed, or distinguished from one another. 
But they intentionally ignore the natures of the terras, and 
occupy themselves with the most general dcj)emlencics of thcsi'i 
most abstract relations. The msult is that, in tlio absence 
of terms definitely specified as belonging citlicr to the outer world 
or to the inner world, the two sets of relations, belonging the one 
to the outer world and the other to the inner world, l>ecomo in- 
distinguishable. Ilcnco there arises this confusion between liOgic, 
which is as much a division of the science of objective existence 
as Mathematics, and the theory of Re/Lsoning, which is a division 
of subjective Science. 

“To show that the affirmations of Logic refer to the connexions 
among things considered as existing apart from our consciousness, 
and not to the correlativ^e connexions among our correlative stfites 
of consciousness, we need but to take the case of logicyil projKtsi- 
tions as numerically quantified, in the system of Prof, de Morgan. 
I quote Mr Mill’s condensed statement of the doctrine ; for Prof, 
de Morgan’s own statements are so encumbered with details and 
symbols, that I ciui not find in his work one that is at once brief 
and adequate. 

“‘From the premises* moat B's are C’s, most B’s are A’s, 
it may be concluded with certainty that some A’s are O’s, since 
two portions of the class B, each of them comprising more than 
half, must necessarily in part consist of the same individuals. 
Following out this line of thought, it is equally evident that if we 
knew exactly what proportion the ‘ most^ in each of the premiBos 

20 
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bear to the cntii*e clasH B, w« could increase in'corresiKjndiug 
degree the definiteness of the conclusion. Thus if 60 per ceift. of 
B are included in C, and 70 per cent, in A, 80 per cent, at least 
must 1)6 common to both; in other words, the number of A’s 
which aj’O B’s, and of C’s which are A’s must be at least equal to 
30 per cent, of the Class B.’‘” 

“ But the clo/ircst proof that relations among objective 

cxistcjiccs form the subject-matter of Logic, is yielded by the 
mech.'uiical j)crformance of logical inference. Prof. Jevons has 
devised a machine of such kind that, its keys being pressed down 
in proiKjr order in confomiity with the i)remisscs of the given 
logical proposition, the conclusion is presented by the combina- 
tions which the machine displays. Here it is undeniable that 
the relation- disclosed is an objective one; and it is equally 
undeniable that the thing ascertained is, that this objective 
relation was necessarily involved in those other objective relations 
which constitute the premisses. Wo have nothing to do with 
thought at all. Wo have to do with intor-depondencics among 
outer things or agencies. TIfe machine having been set to 
represent objects and attributes in certain relations, evolves 
cerfam nec^essarily-accompanying relations, such as would other- 
wise he ascertained by actual examination of the objects and 
attributes 2.” 

“The propositions of Logic, then, primarily express necessary 
dc|)cndencies of things, and not necessary dependencies of 
thoughts ; and in so far as they express necessary dependencies 
of tlioughts, they do this secondarily — they do it in so far as 
the de|)cndencies of thoughts have been moulded into corre- 
spondence with the dependencies of things. I say advisedly, Hn 
go far cm’ ; for there are certain al)Bolute unlikeness of nature 
between the outer dependencies and the inner dependencies 
which for over forbid anytliing more than a symbolic correspond- 
ence, as we shall hereafter see more clearly. Tlie gimter part 

* PrincipUg of Psychology ^ 2nd ed. Vol. n. § 801|^ pp. 87—88. 

* Principles of psychology t VoL ii. § 302, p. 00, 
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of the necessary objective correlations are Btaiical, while all the 
necessary subjective correlations are dynamical ; and only in so 
far as dynamical correlations may be so arranged as to 8ymlK>li3!e 
statical correlations, can the necessary dependencies of Reason be 
made to parallel the necessary deiJondencics of Logic*”. 

“ See, then, the inevitable implication. No one questions 

the fact that while I was using these marbles to cxem])lify arith- 
metical truths and geometrical truths, T was contiunplating, and 
was teaching, necessary objective correlations. Can it be that when 
1 used these same marbles to cxctnj)lify noce.ssities of correlation 
among gi'oiips and sub-groups, distinguished by certain marks, 

I i>assod from the region of objective necessitie.s to the region of 
subjective necessities? No one will, I think, have the haidihooi 
to assert as much. There is no choice but to leave these most 
general laws of correlation which Logic formulates, outside along 
with the laws of numerical congelation and geometrical corre- 
lation ; or else, bringing them into the miiid os laws of thought, 
to bring with tlicm these mathematical law's as laws of thought- 
in the same sense, and, by other stops equally unavoidable, 
to merge all objective facts in subjective facts: thus abolishing 
the distinction Ix'.twcen subject and object* ”, 

Note. Mr Carveth Read adopts Spencer’s view of fjogie, with these 
two qualifications, first^ that Logic “ may very well consider the 
correlation of ideas among themselves,” and necoiul^ that I^ogic “ deals 
only with laws of phenomena.” See lilind, Vol. ii. “On some Principlos 
of Logic,” p. 336. For a Critical Notice of Mr FUiad’s ** Theory of 
Logie : an Eseay,^' by Dr Venn, sese Mind, Vol. nr. p. 531). Soo also 
a note on ** ‘Matter-of-fact’ Logic,” by Mr J. N. Keynos, in Mind, Vol. 
IV. p. 120. For a criticism of Spencer’s view of Logic, by Dr Venn, 
geo 3find, Vol iv., “The JDifBcuUios of Material Logic,” p. 35. Dr 
Venn suggests a view of Logic which seems to correspond to Ueber- 
weg’s view and to the first phase of Mill’s conception of Logic (see 
Mill’s View). “Instead of regarding Logic as a purely objective 

* Princij^lf* of Psychology, Vol. n. § 802; pp. 90 — 91. 

* PrincipleM of Ptychology, VoL u. § 302, pp. 92, 93. 
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science, ’’ says Dr Venn, ‘*wc might with more propriety teri^ it 
a science w})ich gives the rules for converting the subjective into tlie 
objective” {Mind, Vol. iv. p. 46). Compare Ueberweg’s definition, 
namely, “Logic is the science of the regulative laws of human know- 
ledge” {Logic § 1), and Mill’s view of Logic as “the science of the 
conditions on which right concepts, judgments, and reasonings de- 
pend ” {Examination of Hamilton's Philosophy, 4th ed. p. 464). 

§ 4. Viino. 

“l.ot ns pause for a moment to consider the very different 
meanings assigned to the word Logic. It commonly sUiiids for: 

(1) the art of reasoning; 

(2) the theory of reasoning ; 

(3) Reasoning itself; 

(4) the laws of mental operation, irrespective of the symhfds 
operated on (Formal Logic) ; 

(5) the rules of Proof. 

**Tho first of these I hold to be absurd. Tliere is no more an 
art of Reasoning than there is an art of Breathing, or Digesting. 
But so little is this understood that even thoughtful writers 
will be found declaring that wo must learn how to reason, as 
we Icam how to fence or to swim. In consequence of this mis- 
conception, certain studios, notably Mathematics, are popularly 
iHjhev^ed ‘to strengthen the Faculty,’ to develop the logical 
powers, to ‘invigorate the judgment.’ The psychological notions 
which lie at the basis of such declarations are sadly defective. 

“The second and third meanings of the word are objectionable 
boca\iso restricting Logic to the process of Ratiocination when 
the ratios are abstract. This restriction is got rid of in the 
fourth and fifth meanings, which may be accepted as compre- 
hensive. The fourtli designates the universal Logic, it includes 
all Laws of Grouping means to bind together, to group), 

and is therefore applicable to Feeling and Thought (in the sub- 
jective world), and to Cjiusc (in the objective world). 
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“The technical and restricted mcMuiiiig of a 

C%dijication of the rules of Proof. In this last sense only can 
Logic be a separate Discipline. It may bo likened to the science 
of Grammar apart from Language. Thus the si>eech of men 
of various nations embodies and exhibits certain general rule.s; 
or tendencies, according to which words are grouped. These 
tendencies grammarians detach and treat separately iis Laws 
of Si)eech, liulos of Grammar. Logicians may in like manner 
detach certain general procedures of the investigating intellect, 
and trciit them apart as the Rules of Rational Inquiry. 

“ Having hxed on tlie meaning Logic may beiir wlicn emjiloyed 
for a Special Discipline, namely, the codihciition of the rules of 
Proof, we may comjiloto it by fissigning to Mehiphysics the 
parallel position of a coditication of the laws of Cause. It will thus 
occupy very much the place as.signed to it by Hegel, namely, 
that of Ubjectiyo Logic. The Object and the Subject wouhi 
have one general Logic, sei>arately viewed its tlm Logic of intelli- 
gence, and the J..ogic of the Go.smos. In the Co.smus, viewed 
objectively, things inthieneo ciicli other and events suc-ceed au-Ai 
other according to invariant tendencies, or laws. When these 
phenomena are reproduced in consciousness they are also repro- 
duced according to invariant tendencies ; and thus it is that a 
law of Cau.se becomes a rule of Proof. Logic in its widest sense 
is Grouping. Tlie laws of Gnmping arc the g< neral tendencies 
of Things and the goiicral tendencies of Thought. Tbo common 
separation of Thought from the things thought of, i.s an artifice; 
but it i.s ono sodeeidy inwoven with our philosoj>hy and pracT.ice, 
that the mind untutored in such researches, is astonished and 
distressed at the statement of the identity l>fitwf}tm Thing and 
Thought, Object and Subject. With w’hat qualifications this 
statement has to bo received wc shall hereafter discuss. Here 
I am only concerned to define the jK^sition of Mobiphysics as 
Objective Logic — tbo codification of tbo most aUstnict laws of 
Cause. 'J'ho Subjective Logic takes no acxx>unt of the sjKJcial 
instniments and procetises by which each science reaches Procjf, 
it is occupied solely with the codification of the proceascH. In 
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like manner the Objective Logic disregareiMi|lilliH^H^ in the 
processes of Causation, solely occupied with codifying the most 
abstract results. Subjective Logic rejects whatever lies beyond 
the range of verification, and thus demarcates Reality from Pos- 
sibility, Fact from Fiction. Objective Logic rejects whatever lies 
l:>eyond that world of sensibles and extra-sensibles which can 
come within the range of Exj>erience; and thus demarcates 
Metaphysics from Metempirics. 

“This distinction between the two aspects of Logic repre- 
sents the distinction between Knowing and Being; and the 
identity underlying this diversity is also represented. In one 
we find the laws of Investigation; the abstract conditions to 
which all knowledge is subject. In the other we find the laws 
of the Investigated, the abstract conditions to which the know- 
ledge is subject. Only on the assumption of the invariability of 
relations objective and subjective is Philosophy possible. In tho 
most abstract of the scicncas, that of Number, this identity is 
manifest. No arithmetical operation would bo valid were there 
not this accord between tho internal and the external ; and tho 
assumption of such an accord runs throughout Science. Indeed 
the axioms of Logic and the axioms of Science are tho concave 
and convex asi>ccts of the same curve b” 

In a footnote to the above, Lewes remarks : — “ Since this 
view wcis written Mr Spencer has propounded a now view of 
Logic. Starting from the pro[>osition that tho Syllogism refers 
to tlie deixsndoncios of Things and not of Thoughts, he comes to 
the conclusion that Logic must be carried over entirely to the 
Objective world. Ho thei'efore places it beside Mathematics— as 
it is placed in Comte’s latest schema He holds that ‘ it formu- 
lates tho most general laws of correlation among existences 
considered as objective.* Referring the reader to Mr SiKsnceris 
ox^KJsition {Ps^clmlogy^ ii. §§ 302 et 8eq,\ I will merely here add 
that my chief divergence from it arises from my inability to 

» Lewes’s Frohlem of JAfe and Mind^ 3rd ed. Vol. i. pp. 
72—75. 
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accept his being only a Bymbolic coirrcspoiid- 

e](^ce between the inner and outer worlda. I ho^HJ to make it 
clear that the correapondcnce ia real 

§ 5. Summary. 

According to Hamilton, Objective Logic is the science of the 
Ibims of the objects known, and Subjective Logic tho Hcieiico of 
the forma of tho Knowing subject. According to Si)euccr, f.ogic 
is the science of “the most general laws of correlation ainong 
existences considered as objective,” and the Theory of lUvist>ning 
the science of “ the most general laws of correlation among tho 
ideas corresi)Oiiding to these existences.” Spencer’s Logic and 
Theory of lieasoning seem to corrcsiwnd to Hamilton’s Objective 
Logic and Subjective Logic, respectively. According to Spencer, 
Logic, like Mathematics, is an objective science, and treats of the 
most general laws of objects existing in the outer world. It is /is 
little dei)eiidcut upon ment/il proce.ssos as Mathematics. Its 
processes and laws are determined by the processes and laws of 
objects and not of thoughts. 

Lewes i-egards Objective Logic as identical with MoUpbysics. 
“Tho Object ami tho Subject would have one general Logic, 
separately viewal /us tho Logic of Intelligence /ind the Logic of 
the Cosmos.” This general Logic is Objective Logic a[)plicable 
alike to the Subject and to tho Object, to both thoughts and 
things. Subjective lx)gic is concerned, tiecording to him, with 
tho codificiition of tlio rules of Proof, of tho [>roccsse8 of Know- 
ing, and Objective Logic with tho ccKlification of the most aUsti act 
laws of Cause, of the processes of Being, This distinction l)o- 
tweeu Subjective and Objective Logic seems to correspond to 
Plamilton’s and Si/encePs distinction of these two Legics. 

According to Lewes, Thought and Things, Knowledge and 
Being are, like the Concave and convex aspects of the samo 
curve, the subjective and objective asi>octs of tho mime existence; 
and tho Logic of tho one really corresponds to, or is identical 

* rrobUms of Life and Mind, 3rd ed. Voh i. p. 75. 
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with, the Logic of the other. While, atsHilniiii^lg^peucor, the 
Subject and the Object, the Ego and the Non-ego are two separate 
realities ; and the Logic of the one has only a certain symbolic 
correspondence or parallelism to the Logic of the other. 


F. — Text, p. 104 

There are two classes of verbal propositions : — (1) those that 
explain the meanings of names, which may or may not agree 
with facts, and (2) those that explain the meanings of names, 
which do agree with facts. In the text, I have in view the 
second class of verbal propositions. 


G. — Note on On version and Contiiaposition. 

In Obversion the contradictory of the predicate of the pre- 
miss is made the predicate of the obverse. In Contraposition 
the contradictory of the predicate of the premiss is made the 
subject of the contrapositivc. Both Obversion and Contrapt)si- 
tion therefore imply that the predicate of the premiss has a 
contradictory term — that it does not cover the whole sphere of 
thought and e.\istonco. And, as the subject and the predicate of 
the premiss may, by conversion, become the predicate and tin; 
subject, rcspc(;tively, of the converse, and as this converse may 
be obverted or contraposed, it is clear that Obversion and Con- 
traposition also imply that the subject of the premiss has a 
contradictory term. These two forms of Immediate inference 
are, therefore, founded on the assumption that every term, 
whether subject or predicate of a proposition, has a contra- 
dictory. If the term B in the proposition “All A is B” has no 
contradictory, that is, if it covers the whole sphere of thought 
and existence, then the proposition can be neither obverted nor 
c:outrai> 08 od. For the same reason, the proposition “Some A is 
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cau not and I can not, therefore, be ob verted 

an(i A can not be contraposed, unless every term has a contra- 
dictory. 

Has every term a contradictory? May not the whole sphere 
of thought and existence bo covered by one term ? Are "vvo justi- 
fied in assuming that the term B in the proposition “All A is 
B” has a contradictory ? Such an assumptiioi seems to lead to a 
conclusion which violates one of the fundamentid rules of De- 
ductive Inference, in the following train of immediate infer- 
ences ; — 

The proposition “All A is B” being given as true, the follow 
ing [)ropositious are true — 

(1) “No A is not-B,'’ the obYei*se of the [trciniss (or the 
given proposition). 

(2) “No not-B is A/’ the converse of (1) or the contra 
positiN'o of the premiss. 

(3; “All not-B is not- A,” the obveme of (2), 

(4) “Some not-xA is not-B, the converse of (3). 

(5) “Sonic not-A is not IV’ the obverse of (4). 

In the last coni lusi(U), liio term B is distril'iit».-d, while it is 
undistrihuted in the original premiss, d'his can not be allowed 
ill any form of J)educti¥e Inference, incdiato or immediate. If a 
term is not di.strihutexl in the premis.s, it can not b<! distribub^l 
in the conclusion; that is, if a term is taken in the premias to 
mean at least one tiling denotoil by it, it can not in the con- 
clusion 1)0 taken to mean all things denoted by it. The con- 
clusion marked (5) i.s, therefore, inadmissible. It is ohtainal 
from the original premiss by the processes of obversiou and con- 
version ; and the fallacy ^ies not in the process of conversion but 
in that of obversion, which assumes that the term B has a con- 
tradictory and is therefore limited in its sphere, although in the 
original premiss its limitation is not implied and it may coi'*r 
tile whole sphcijg of thought and existence. 
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H.— Text, p. 

Mr Keynes gives two examples of Sorites in which all the 
constituent syllogisms are in the 2nd and the 3rd figure re- 
spectively. See his Formal LogiCy pp. 219 — 220. It is worth 
noting that, by merely transposing the premisses, his examples 
can be reduced to the forms given above. His first example 
i3:-«All-A is B, no C is B, all D is C, all E is I), all F is E, 
therefore, no A is F.” Write it as follows: — “All F is E, 
all E is D, all I) is C, no C is B, all A is B, therefore no A is F.” 
In this only the last syllogism is in the 2nd figure, the others 
are in the first. His second example is: — “All B is A, all 
B is 0, all C is D, all D is E, therefore, some E is A.” Write it 
as follows: — “All B is C, all C is D, all D is E, all B is A, 
therefore, some E is A.” In this also only the last syllogism is 
in the 3rd figure, the others in the 1st. 
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240, 241 

ad jtKiicium, 241 

ad pt)pulwn, 228, 210, 241 

ad rem, 210, 2U 


Argumentnni ad verrcuruVuuu, 
228, 210, 2 J 1 

a fortiori, 23, 120 

Aristoft'lian sorites, 218, 221, 223, 
221 
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Complex propositions, 68 
Composition, fallacy of, 227, 232, 
233 

Compound propositions, 06, 68 
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, individual and general, 25 
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Coned usion, what, 118 
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Conditional propositions, 67-68 
Conjunctive propositions, 193, 202 
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De Morgan, 254, 258, 259, 305 
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Denotation and connotation of a 
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Dependent events, 266 

rules of, 267 
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Dicliotomy, division by, 60-61 
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180, 275 

do diverse, 275 
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1 , different views of, 2SC 

, method of testing, 206- 

207 
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I>ivision. cross-, 59, 227 

, fallacy of, 227, 232, 233 

, by dichotomy, 60-61 
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, metaphysical, 58, 227 
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Episyllogistic train of reasoning, 
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Excluded middle, law of, 17-20 
Exedusive or incompatible events, 
206 
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- do. do. -Ill), 177, 182 
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Genera, subalhun, 85 
General concc‘i>tion or notion, 25, 
34 

terms, 27, 28, 31, 32, 34, 

87, 38. 41 

Generic property, 83 
Genus, 51, 80. 81. 84, 85 
, siimmum, 85 



818 


INDEX. 


Hamilton, Sir W., 8, 13, 20, 22, 
33, 05, 69, 72, 95, 98, 100, 105, 
107, 109, 110, 280-281, 288, 
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